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IN SILICO DESIGN OF PEPTIDES WITH FUNCTION 
SUMMARY 
A software system, called Karabash, was developed which allows user to train the 
system with peptide sequences with known functionality and also allows user to 
interrogate the system using peptide sequences regarding the trained function, 
therefore predicting peptide effectiveness for a particular functionality. In other 
words, Karabash allows the design of new peptide sequences with/without particular 
functionality. 
Karabash creates a partially connected feedforward artificial neural network, the size 
of the neural network is determined according to the length of the peptide sequences 
in training data. Afterwards, this partially connected artificial neural network is 
trained and gets ready for interrogation. 
Two user interfaces were prepared and developed for Karabash, one graphical and 
one command line. Custom user interfaces were also developed to evaluate and 
compare results of Karabash with the other system that is using scoring matrices to 
predict peptide functionality. These custom user interfaces are not included in 
Karabash default distribution. 
5000 randomly generated peptides were fed to Karabash and the system using 
scoring matrices and the outputs of two systems were compared. 
Karabash was tested for 4 weak and 6 strong quartz binding peptide sequences which 
are known to be weak/strong by experimental validation. 
As a result, Karabash produced significantly similar output with the system that is 
using scoring matrices. Also Karabash was tested against experimentally validated 
weak/strong quartz binders and predicted the binding characteristics of these peptides 
right. 
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FONKSĐYONU OLAN PEPTĐDLERĐN IN SILICO TASARIMI 
ÖZET 
Bu çalışmada fonksiyonları bilinen peptid sekanslarıyla eğitilebilir ve eğitimin 
ardından kullanıcının sistemi başka peptid sekanslarıyla ilgili fonksiyonu 
sorgulamasını sağlayan, Karabash adında bir yazılım geliştirilmiştir. Bu sayede bir 
peptidin ilgili fonksiyonu ne ölçüde gerçekleştirdiğinin öngörüsü yapılmaktadır. 
Başka bir deyişle Karabash belirli bir fonksiyona sahip ya da sahip olmayan 
peptidlerin tasarımına olanak verir. 
 Karabash, kısmi bağlı ileri beslemeli yapay sinir ağı oluşturur; sinir ağının boyutu 
(içerdiği nöron sayısı) eğitim setindeki en uzun peptid sekansının uzunluğuna gore 
belirlenir. Son olarak oluşturulmuş yapay sinir ağı eğitilir ve sorgulamaya hazır hale 
getirilir. 
Bir tane grafiksel ve bir tane de komut satırı olmak üzere, Karabash için iki ayrı 
kullanıcı arayüzü hazırlanmış ve geliştirilmiştir. Karabash’ın ürettiği sonuçları 
değerlendirmek ve puantaj matrisleri kullanılan çalışmanın sonuçlarıyla kıyaslamak 
için özel kullanıcı arabirimleri geliştirilmiştir. Bu özel kullanıcı arabirimleri 
Karabash’ın varsayılan dağıtımına dahil edilmemiştir. 
Karabash ve puantaj matrisleri kullanan sisteme 5000 tane rasgele üretilmiş peptid 
sekansı beslenmiş ve iki sistemin de çıktıları karşılaştırılmıştır. 
Karabash, deneysel olarak işlerliği kontrol edilmiş kuartza 4 tane zayıf bağlanan ve 6 
tane güçlü bağlanan peptidle test edilmiştir. 
Sonuç olarak, Karabash puantaj matrisleri kullanan sistem ile önemli ölçüde benzer 
sonuçlar üretmiştir. Ayrıca Karabash deneysel olarak işlerliği bilinen peptidlerin 
güçlü ya da zayıf bağlanmasını doğru olarak öngörmüştür. 
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1.  INTRODUCTION 
1.1 Purpose of the Thesis 
The main objective of this study is to develop a user friendly system that can predict 
new peptide sequences that have a particular function using the knowledge of already 
known peptide sequences that have that particular function. The scope of this study is 
limited to binding characteristics of peptides, but the system proposed here is a 
general method that can be applied to any kind of functionality. 
A secondary objective is to compare and cross check the results with E.E. Oren et al., 
2007 If two systems’ results are significantly similar, not only the developed system 
is validated, the proposed system can be used as a support system to E.E. Oren et al., 
2007 system. The more two systems agree on a peptide’s characteristic, it is more 
likely that the prediction is right. 
1.2 Background 
During last decade, the practical applications therefore importance of peptide with 
particular functions like affinity to inorganic materials or signal detection (i.e 
rhodopsin) (Sarikaya et al, 2004.). Better functioning peptides will lead to better 
biotechnology applications like drug delivery systems  
Proteins in nature which have similar function usually consists of similar sequences 
(Attwood, 2000). The main reason for this is evolutionary constraints supported by 
biochemical and biophysical properties of the proteins that have similar function. 
In this study artificial neural networks were utilised to recognize the similarity and 
motifs in sequences to make predictions about new peptide sequences. Artificial 
neural networks are used in different areas like finance, data mining, medical 
diagnosis, material science to perform various tasks like pattern recognition, 
classification and forecasting (Bishop., 1995. Bhadeshia, 1999). 
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1.3 Hypothesis 
Since similar sequence of peptides usually result in similar function of peptides and 
artificial neural networks can be used to model complex data to find patterns in data, 
in this study it is hypothesized that artificial neural networks can be used to 
effectively predict a peptide’s function using the knowledge of other peptide 
sequences that have that particular function. 
Using this system also peptides without that particular function can be designed, 
enabling the design of peptides with a particular function but without another 
function. For example when dealing with binding characteristics of peptides, a 
peptide that binds to quartz but avoids binding to gold may be designed if enough 
data is provided. 
When the system takes a peptide sequence as an input it outputs a value in a range 
that specifies the peptide’s predicted binding characteristic using known peptides 
with that functionality. If sufficiently many random peptides are generated and given 
as input to the system and lastly, sorted according to their output values, the top of 
the list is more likely to contain peptides that have the wanted function and vice 
versa (Figure 1.1 :). The procedure described above is also used in Evans, J. S. et al, 
2008 and Oren E. E. et al, 2007. 
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Figure 1.1 : In silico design of peptides main flow. 
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2.  METHODS 
2.1 Artificial Neural Networks 
Artificial neural network (ANN) is a computational model that consists of connected 
artificial neurons. The base computational element, an artificial neuron, loosely 
mimics the properties of a biological neuron (Aleksander and Morton, 1995). 
 
Figure 2.1 : Main structure of a typical biological neuron. 
Basically, a typical biological neuron collects signals coming from other neurons 
through it’s dendrites and sends the electrical activity through the axon to the 
branches at the end of neuron. These branches are connected to other neurons; these 
connections, synapses, convert the electrical signal to chemical signal and send it to 
connected neuron’s dendrites. The condition for a neuron to send an electric signal 
through it’s axon depends on the incoming signals, if the input signals are excitatory 
the neuron fires (Kandel, Schwartz, Jessell, 2000. Bischof and Pinz 1992). Note that 
real biological neurons and their interconnections are much more complicated. 
Similarly an artificial neuron has inputs (dendrites) and an output (axon). Basically, 
if the sum of the incoming signals exceeds a certain value the neuron fires, meaning 
sets it’s output to a value. 
 
6 
 
Figure 2.2 : Structure of an artifical neuron. 
Artificial neural networks are non-linear statistical data modelling tools and they can 
be used to find repeated sequences of natural occurrences (patterns), thus they can be 
used to do predictions (Bishop, 1995. Ripley, 1996). 
2.2 Mathematical model of an artificial neuron 
An artificial neuron’s input signal has weights, neuron sums up the multiplication of 
the incoming signal and the weight of that input. Then this result is passed to a 
function called activation function. The outcome of this activation function is set as 
the output of the neuron (Bishop, 1995. Fausett, 1994). Following figure describes 
the overall process: 
 
Figure 2.3 : Mathematical model of an artificial neuron. 
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In mathematical terms, the output of summation junction is 
∑
=
=
n
i
iiwxv
1
 (2.1) 
The output value of the neuron is 
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1
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ϕ
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where ( )•ϕ  is activation function. 
2.2.1 Activation function 
Activation function can be any function that suits to the solution of the problem 
domain. There are various types of widely used activation functions (Gurney, 1997. 
Haykin, 1999). The simplest of the activation function is threshold function: 
( )



<
≥
=
tv
tv
v
 if 0
 if 1
ϕ  (2.3) 
where t is the threshold value. 
Another commonly used activation function is piecewise linear function: 
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The sigmoid function is by far the most frequently used activation functions in 
ANNs: 
( )
v
e
v
−+
=
1
1
ϕ  (2.5) 
Lastly, Gaussian function is also another widely used activation function: 
( ) 2xev −=ϕ  (2.6) 
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Following figure represents these commonly used activation functions for clarity: 
 
Figure 2.4 : Commonly used activation functions. a) Threshold function b) 
Piecewise linear function c) Sigmoid function d) Gaussian 
function 
2.3 Feedforward artificial neural network 
Feedforward neural networks are a type of neural network where neurons do not 
form a directed cycle, in other words, there should not be any path that starts and 
ends with the same neuron (Ripley, 1996. Pao, 1993.). In this study feedforward type 
neural networks are used. 
In a feedforward neural network, neurons are arranged in layers. First layer is the 
input layer and the last layer is output layer. Other layers in between input and output 
layers are called hidden layers, they do not have any connection to the out of neural 
network. In this type of neural network there are no connections between the neurons 
that are in the same layer. In a fully connected feedforward neural network each 
neuron in a layer is connected to every single neuron in the next layer (Han and 
Kamber, 2006). However in a partially connected network some of the connections 
between layers are missing (Omidvar, 1991). An example of a typical feedforward 
neural network can be seen in Figure 2.5 :. 
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Figure 2.5 : An example of feedforward neural network. 
2.4 Backpropagation learning algorithm 
Lerning is acquisition of knowledge or skill. In ANN’s case learning means altering 
the weights of the connections between neurons to make neural network to perform a 
particular function. There are different ways of training feedforward type neural 
networks like using genetic algorithms, conjugate gradients (Priddy and Keller, 
2005). In this study backpropagation algorithm is used for training. This is the most 
commonly used way of training neural networks. An outline of the algorithm 
(pseudocode) is as follows (Chauvin and Rumelhart, 1995): 
0. Initialize 
1. Randomize order of the training set 
2. Assign values randomly to all of the weights 
1. While error is not sufficiently small, do: 
1. For each training data in data set, do: 
I. Feed the input to the network 
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II. Calculate the output of every neuron in the network 
III. Calculate error at the output of every neuron 
IV. Calculate weight adjustments using calculated error value 
V. Adjust weights 
2.5 Representing aminoacids in neural network compatible form 
In order to input a peptide sequence like “PTPTSITEAGSF” to neural network, the 
peptide sequence needs to be to converted to a signal that is feedable to neural 
network. 
2.5.1 Method I 
It is possible to represent each aminoacid in the sequence with a single neuron. The 
inputs of the neurons in the system ranges from -1.0 to +1.0, so 20 aminoacid could 
be represented in this range (Table 2.1:). 
Table 2.1: Amino acids and their corresponding input signals for first method. 
Amino Acid Input signal 
A -1 
R -0.89474 
N -0.78947 
D -0.68421 
C -0.57895 
E -0.47368 
Q -0.36842 
G -0.26316 
H -0.15789 
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Table 2.1 (contd.): Amino acids and their corresponding input signals for first 
method. 
Amino Acid Input signal 
I -0.05263 
L 0.052632 
K 0.157895 
M 0.263158 
F 0.368421 
P 0.473684 
S 0.578947 
T 0.684211 
W 0.789474 
Y 0.894737 
V 1 
An example of feeding the system with a 6 aminoacid length peptide, “RLNPPS” can 
be seen in Figure 2.6 :. 
 
Figure 2.6 : Example input of representing one AA with one neuron. 
However there is a problem with this approach, aminoacids that have close value will 
misdirect the network (Hudson and Postma, 1995). While training the system will be 
trained to recognize the different aminoacids with close value even though they have 
different properties. 
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For example, Histidine and Isoleucine have different charge and polarity; while 
histidine is polar and positively charged, Isoleucine is nonpolar and neutral. But their 
assaigned values are very close to each other. Changing the order according to 
aminoacid properties, thus changing the values assigned to aminoacids may seem 
like a solution, however this only helps to optimize this misdirection, reordering does 
not solve the problem fully. Besides polarity and charge, aminoacids’ different 
properties like hydrophilicity may be involved on peptide behaviour, therefore 
limiting the sorting order to only one constraint. 
In this study this approach is not used because of the described problems above. 
2.5.2 Method II 
Each aminoacid can be represented by 20 neurons where only 1 of twenty neurons’ 
signal is higher than others (Table 2.2:). 
Table 2.2: Amino acids and their corresponding input signals for second method. 
Amino Acid Input signal 
A 10000000000000000000 
R 01000000000000000000 
N 00100000000000000000 
D 00010000000000000000 
C 00001000000000000000 
E 00000100000000000000 
Q 00000010000000000000 
G 00000001000000000000 
H 00000000100000000000 
I 00000000010000000000 
L 00000000001000000000 
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Table 2.2 (contd.): Amino acids and their corresponding input signals for second 
method. 
Amino Acid Input signal 
K 00000000000100000000 
M 00000000000010000000 
F 00000000000001000000 
P 00000000000000100000 
S 00000000000000010000 
T 00000000000000001000 
W 00000000000000000100 
Y 00000000000000000010 
V 00000000000000000001 
An example of feeding the system with a 3 aminoacid length peptide, “RLN” can be 
seen in Figure 2.7 :. 
 
Figure 2.7 : Example input of representing one AA with twenty neuron. 
By representing each aminoacid with twenty neuron every aminoacid has a unique 
signal and therefore distinguishable (Bishop, 1995. Li and Clifton, 2000). 
2.6 Small training set problem 
Since not many peptides with a particular function are availbale to human 
knowledge, it is hard to prepare training data containing sufficiently enough entries 
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to effectively train the neural network. To overcome this problem in this study 
partially connected neural networks are used. Note that traing means altering 
weights, using the analogy about real neurons, lesser the synapses are ‘dumber’ the 
system is. If a partially connected neural network is constructed it will allow the 
system to be trained with few training data (Han and Kamber, 2006. Omidvar, 1991). 
First layer of a fully connected neural network can be seen in Figure 2.8 :. 
 
Figure 2.8 : A fully connected first and second layer of ANN in the system. 
To make input aminoacids even more distinct and system trainable on few data, 
particular connections between the input layer and hidden layer are detached. 
 
Figure 2.9 : A partially connected first and secon layer of ANN in the system. 
In a fully connected network all of the neurons in the input layer are connected to 
every single neuron in the hidden layer. In this presented system every amino acid 
(represented by 20 neurons) are fully connected to only one section of the hidden 
layer. Using this methodology not only input aminoacids are distinguished, system is 
truncated to be effectively trainable with less training data. 
There are other advantages of using partially connected network, because there are 
fewer connections in the system the complexity of the system is lower. Since the 
complexity is reduced training costs are reduced resulting in faster training. 
2.7 Development environment 
To achieve portability of the software, the ability to run on different platforms, Java 
is used as programming language. Java 2 Platform Second Edition (J2SE) was used 
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instead of other editions since Karabash targets desktop users. Eclipse was used as 
integrated development environment (IDE) for Java. 
To overcome the complexity issues of various functions of the software and to make 
software even more powerfull two libraries are used: Joone and Qt Jambi. Joone is a 
free neural network framework for Java to create, train and test artificial neural 
networks. Qt is a cross-platform application development framework mostly used for 
the development of graphical user interface of softwares, Jambi is an adaption of Qt 
for Java. 
MS Office – Excel was used for various operations like sorting peptide sequences by 
their effective values, comparing peptide sequence lists. 
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3.  SYSTEM ARCHITECTURE 
3.1 Objectives 
The main focus of this chapter is to develop a software infrastructure that will predict 
new peptide sequences with or without certain function (i.e. binding) using the 
sequence information of peptides with or without that certain function. 
3.2 Methodology 
The target audience of this software is mostly scientists whose professional interests 
are bioinformatics, biotechnology. Keeping this in mind, three key points were 
considered before designing the system architecture. 
Firstly, if we take into account potential users of this software, the software must be 
easy to use. In other words, to maintain high level of usability and user productivity, 
software usage must be easy to learn and operate; therefore it must be user friendly. 
Secondly, same functionality must be provided to users on the whole spectrum of 
systems available to them. Considering how the computational environment of target 
audience differs, portability of this software is an essential issue. 
Lastly, the software must be easily extendable at code level for other developers to 
come up with new ideas and improve the system. To provide extendibility to 
software, the infrastructure must be designed in such a way that the API is easy to 
understand even without the need to look at documentation. 
3.2.1 Infrastructure 
The design of the infrastructure should allow separating user interface from the class 
that is doing the computation. This type of design leads us to easily customize the 
software according to user needs. 
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Karabash already includes two different type of user interfaces: Karabash Graphical 
User Interface (Karabash GUI) and Karabash Command Line Interface (Karabash 
CLI).  Command line interface is provided for console use where the user’s operating 
system is lacking of a graphical windowing system. The class that is responsible for 
computation is referred as Boss. 
 
Figure 3.1 : Karabash software architecture. 
Writing a custom interface also gives the user/developer the chance to prepare batch 
processes which will execute one after another, thus allowing automatization of 
computational tasks like testing Karabash’s effectiveness compared to other systems. 
3.2.2 Boss class 
As mentioned earlier, Boss class is responsible to undertake all the computational 
tasks. This class has following methods: 
• isValidPeptideSequence() 
Returns True if the given String consists of only the characters ‘A’, ’C’, ’D’, 
’E’, ’F’, ’G’, ’H’, ’I’, ’K’, ‘L’, ’M’, ’N’, ’P’, ’Q’, ’R’, ’S’, ’T’, ’V’, ’W’, ’Y’, 
which are the one-letter representation of amino acids, otherwise returns 
False. 
• trainOnFile() 
Constructs a new artificial neural network and trains it according to the input 
data given in the file filename. The format of the training file is explained in 
3.2.3 . 
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• Interrogate() 
Interrogates the trained system for the given String. Returns a prediction 
value indicating how well given peptide sequence does it’s function. This 
value is between 0 and 1. Higher the value, the greater will be the peptide’s 
functionality. This value is also referred as effective value. 
• saveNNet() 
Saves the artificial neural network that was constructed and trained to 
filename. 
• restoreNNet() 
Loads an existing constructed and trained artificial neural network from 
filename. 
3.2.3 Training File specification 
One line peptide sequence is followed by that peptide’s effective value. An example 
entry should look like: 
 
Figure 3.2 : Entry in a training file example. 
Effective value is a floating point value between 0 and 1. It indicates how effective 
that peptide does its function. For example if one is working with inorganic binders, 
which is this thesis coverage, it should be the surface coverage ratio of the peptide. A 
training file for Karabash should look like: 
 
Figure 3.3 : File structure for Karabash example. 
KTLNWLSYAQLA 
0.5 
KTLNWLSYAQLA 
0.5 
MIPNTWEMRLPF 
0.9 
QSPLLQLIVGTP 
0.2 
VPHMPSTLDVKR 
0.7 
YHSGLHPMPPFP 
0.46 
... 
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3.2.4 Main flow 
Main flow of the software consists of two parts: Training the system and 
interrogating the system with peptide sequences. While the training of the system can 
be done from scratch it is also possible to load an existing already trained system. 
Although training can be done using only two ways, there is only one way to 
interrogate the system, it is done by giving a single peptide sequence to the Boss. 
However, because the user interface layer and core layer is seperated it is possible for 
user interface to do different type of inerrogations on the system like random 
sequence interrogation. On random sequence interrogation case, user interface 
generates random peptide sequences and feeds it to the Boss one by one. After 
getting the results, user interface may sort randomly generated sequences by their 
effective value or displays appropriate data according to user needs. 
Training Interrogation
Training from 
scratch
Loading an existing 
system
One sequence
Multiple sequences 
in a file
Random sequences 
Custom 
Interrogation
 
Figure 3.4 : Main flow of the system. User interface based interrogations are marked 
with different color. 
3.2.5 Karabash CLI 
After user launches CLI, a welcome message “Welcome to Karabash: Peptide 
sequence predictor.” is displayed and system waits input through commandline after 
“>” character. To exit program “bye” command is used. 
3.2.5.1 Training from scratch 
To train the system from scratch using GUI, user needs a training file constructed 
according to the structure specified in 3.2.3 . 
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The command to load a training file is “l” which is the first character of the word 
“load”. It takes training file’s full path and file name as argument. An example 
command looks like: “l /home/baris/data/training.txt”. 
After user enters the command, “Training started...” message displays on screen and 
system starts showing training errors for each hundred iterations. A section of these 
messages looks like: 
1600 epochs remaining - RMSE = 0.0036250479256994305 
1500 epochs remaining - RMSE = 0.0020803203534013825 
1400 epochs remaining - RMSE = 0.0012645528673227255 
1300 epochs remaining - RMSE = 7.862470835686632E-4 
1200 epochs remaining - RMSE = 4.954445977712001E-4 
1100 epochs remaining - RMSE = 3.1556674033799813E-4 
After the training is complete command line prompt is displayed again and the 
system waits for new commands. 
3.2.5.2 Saving a trained system 
To save a system that is already trained “s” command is used.The command is the 
first letter of the word “save”. It takes full path and filename that is going to be 
created and saved. An example command looks like: “s 
/home/baris/data/trained.ann”. This command overwrites the file if the file already 
exists. 
After user enters command system loads the file and displays command line prompt. 
3.2.5.3 Restoring an existing trained system 
To load a previously saved file by the user after a successful training, “r” command 
is used. The command is the first letter of the word “restore”. It takes saved file’s full 
path and file name as argument. An example command looks like: “r 
/home/baris/data/trained.ann”. 
After user enters command system loads the file and displays command line prompt. 
3.2.5.4 Interrogating the system 
To interrogate a trained system “i” command is used. The command is the first letter 
of the word “interrogate”. It takes sequence of the peptide that is going to be 
interrogated as argument. An example command looks like: “i LSPFWPLAPPWH”.  
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After user enters the command, system interrogates the ANN that is trained and 
displays the predicted effective value for the peptide sequence. An example output 
looks like this: “Output Pattern: 0.9459805714003092”.  
3.2.6 Karabash GUI usage 
3.2.6.1 Training the system from scratch 
To train the system from scratch using GUI, user needs a training file constructed 
according to the structure specified in 3.2.3 . 
 
 
Figure 3.5 : Karabash main screen. 
To proceed to training the following steps are taken by user: 
1. User launches Karabash application. 
2. User selects “Select a training file” radio button option at the main screen. 
3. User presses “Browse...” button and navigates in filesystem in order to select 
the training file that was already prepared (Figure 3.5 :). 
4. User clicks “OK” button and the system starts training (Figure 3.6 :). 
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Figure 3.6 : Main screen while training. 
While the system is being trained user can see the percentage of the completed 
training process. 
After the training is complete, Karabash asks if user wants to save the trained system 
(Figure 3.7 :). If user is planning to use the same trained system again it is a good 
idea to save trained system, so user will not need to train the system again and will 
save time. 
 
Figure 3.7 : Saving confirmation dialog box. 
3.2.6.2 Restoring an existing trained system 
First, user launches the Karabash application. After that, user selects “Load an 
existing trained system” option (Figure 3.8 :), and clicks the “Browse…” button. 
Lastly, user will navigate in the file system and select the file that have been 
previously saved by the user after a successful training. 
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Figure 3.8 : Main screen selections while loading an existing trained system. 
After the user presses “OK” button, Karabash immediately loads the file and gets 
ready for interrogation. 
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3.2.6.3 Interrogating the system 
After user trains the system or loads a previously trained system, Karabash is ready 
to interrogate for new peptide sequences (Figure 3.9 :). Below is the main 
interrogation window displayed after constructing a trained system: 
 
Figure 3.9 : Main interrogation window. 
3.2.6.4 Manual interrogation 
After user entes the sequence manually to the text box marked in the Figure 3.11 :, 
user clicks the interrogate button next to text box. Karabash shows the predicted 
effective value calculated in a new dialog box (Figure 3.10 :). 
 
Figure 3.10 : Displaying effective value in a dialog box after manual interrogation. 
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Figure 3.11 : Manual interrogation usage. 
3.2.6.5 Random generation interrogation 
On the random generation interrogation part there are four values for user to fill in 
(Figure 3.12 :). First one is how many random peptides should the system generate. 
The second and third values are defining the interval of the sequence length that is 
going to be generated. The last value defines how many best peptides to show to the 
user. If this value equals to the value of randomly generated peptides it shows the 
effective values of all the peptides that has been generated. 
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Figure 3.12 : Random generation interrogation usage. 
After user fills in the parameters and presses the “Interrogate” button, the system 
generates random peptide sequences and queries the system accordingly. After the 
progress is complete it shows the selected peptides (Figure 3.13 :). 
 
Figure 3.13 : Example result of interrogation with random generaterated peptide 
sequences. 
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4.  RESULTS AND DISCUSSION 
The major purpose of this research was to build a method to design/predict peptides 
sequences with function and compare the results with the previously mentioned 
method in introduction which was validated. 
As described in 3.2.6.5 system allows user to make random interrogations. When 
generating random peptides Karabash assigns the same occurrence probability to 
each aminoacid. But it is known that some peptides are more likely to be expressed 
than others. Therefore applying the real expression probabilities of aminoacids may 
be considered as a future work. 
A software system, called Karabash, was developed which allows user to train the 
system with peptide sequences with known functionality and also allows user to 
interrogate the system using peptide sequences regarding the trained function, 
therefore predicting peptide effectiveness for a particular functionality. In other 
words, Karabash allows the design of new peptide sequences with/without particular 
functionality. 
Karabash creates a partially connected artificial neural network, the size of the neural 
network is determined according to the length of the peptide sequences in training 
data. Afterwards, this partially connected artificial neural network is trained and gets 
ready for interrogation. 
Two user interfaces were prepared and developed for Karabash, one graphical and 
one command line. Custom user interfaces were also developed to evaluate and 
compare results of Karabash with the other system that is using scoring matrices to 
predict peptide functionality. These custom user interfaces are not included in 
Karabash default distribution. 
Karabash was tested for 4 weak and 6 strong quartz binding peptide sequences which 
are known to be weak/strong by experimental validation. 
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As a result, Karabash produced significantly similar output with the system that is 
using scoring matrices. Also Karabash was tested against experimentally validated 
weak/strong quartz binders and predicted the binding characteristics of these peptides 
right. 
4.1 Comparison of Karabash versus scoring matrices method 
5000 peptide sequences were both fed to Karabash and the system that is using 
scoring matrices. 5000 peptide sequences were sorted by their predicted quartz 
binding characteristic separately for both systems. 
For each sequence the rank difference was calculated. For example, if a sequence is 
ranked 30
th
 out of 5000 using Karabash, and same sequence is ranked 70
th
 out of 
5000 using scoring matrices the difference is 407030 =− . Lastly rank differences 
were counted using interval value of 50. 
 
Figure 4.1: Rank difference histogram for Karabash and scoring matrices 
method. 
As it can be seen on the Figure 4.1 the ranking difference of two system’s output is 
usually small. 
The ranking results of the two systems are divided to two sections as first 2500 
peptides are mareked as strong binders and last 2500 peptides are marked as weak 
binders, keeping the same order of Karabash result, the results are visualised as 
follows: 
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Figure 4.2: Output of two systems visualised. Strong quartz binders are marked blue, weak binders are marked white. (a) Sorted Karabash 
output. (b) Scoring matrices output keeping Karabash sort order. 
 
Figure 4.3: Difference of outputs of the two systems.
a 
b 
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More informally, as seen in Figure 4.2 and Figure 4.3 two systems mostly agree on 
the binding characteristics of the peptide sequences. 
4.2 Validating Karabash using experimental data 
The following peptides are known to be experimentally verified, using Q-Dot 
immobilization, weak/strong quartz binders: 
Peptide ID Sequence Binding Characteristic 
W1 EVRKEVVAVARN Weak 
W2 RKEDKAEDTKKK Weak 
W3 CINQEGAGSKDK Weak 
W4 VSVKTTKMTVVD Weak 
S1 PPPWLPYMPPWS Strong 
S2 LPDWWPPPQLYH Strong 
S3 SPPRLLPWLRMP Strong 
S4 LSPFWPLAPPWH Strong 
S5 LPWLPSWHQHLS Strong 
S6 LQWLGPQSPQWP Strong 
DS 202 RLNPPSQMDPPF Strong 
These peptides’ surface plasmon resonance spectral analysis that measures the 
amount of bound peptide versus time can be seen in Figure 4.4: 
Table 4.1: Experimentally verified weak and strong quartz binder sequences. 
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Figure 4.4: Surface plasmon resonance spectral analysis of peptides used to 
validate the constructed system. 
After training Karabash and interrogating it with the sequences in Table 4.1 (note 
that these sequences are not included in the training file except DS 202) the 
following results were obtained: 
Peptide ID Karabash response 
W1 0.3975302358331322 
W2 0.40296034738087355 
W3 0.13903556373807868 
W4 0.29923992944943545 
S1 0.7709236375111856 
S2 0.8804555793241778 
S3 0.5188884804028728 
S4 0.9459805714003092 
S5 0.7427445811586312 
 
Table 4.2: Predicted Karabash values for the peptide sequences in Table 4.1.
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Peptide ID Karabash response 
S6 0.6917005420838785 
DS 202 0.7959522595350537 
 
DS 202 was included in the training data, this means that if the system is interrogated 
for DS 202 using the training data that includes DS 202 value, the system will return 
DS 202’s value specified in training data as a response, because system already 
knows about DS 202. In order to interrogate the system for DS 202 correctly, 
corresponding sequence and effective value was removed from the training file and 
the system was trained from scratch. 
As it can be seen on Figure 4.5: there is significantly precise difference between 
strong binding and week binding peptides. 
 
Figure 4.5: Karabash response to experimentally validated peptides. 
If experimental data and predicted data are compared it can be seen that strongness 
or the weakness of the peptides are miscalculated. For example S1 observed to be 
stronger binder than S2, however Karabash response does not indicate S1 as a 
Table 4.2 (contd.): Predicted Karabash values for the peptide sequences in 
Table 4.1. 
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stronger binder than S2. Using this it can be concluded that Karabash is good at 
predicting if a peptide has properties to perform a particular function, but Karabash is 
weak at predicting how well a peptide does that particular function. 
As a result, a correspondence between predicted and experimentally gathered values 
was observed. As more experimental data becomes available, a larger training data 
can be constructed, therefore enabling Karabash to make even more precise 
predictions. 
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APPENDIX A.1  
YTDNAEAIITES 
TVEPVQAGESVN 
HSPWKTAPPPPP 
TKCSTRATKKPK 
AHGADNAEEEVK 
GTEDVFASVAGS 
TVLKIGAEKLSG 
VRRTKVATIISI 
VITGATASDSSV 
VFNTFVAQCIFE 
KHVSKIATDSDN 
ASGADNAKTASE 
EVIDDVADHVPT 
ATVKYGACIQFD 
LPEWQLAWLTAP 
STVNADAKLKCT 
IGKKIEAKVPIR 
GQADTQAAKVTE 
VSTLVQAQVVTK 
PWEPPLAPWNLF 
TDATAVAAKQQE 
NTTVVTAIISSE 
KTTSNTAVDTVV 
GETGPAATTDTV 
VNTAGRAVNNTV 
MAPPWLARPAWT 
HELQPWADHPLP 
VLTCHEAESVEQ 
SVENDSATTIIG 
LPSPPWARSKQP 
PTPWMSAPRWML 
KEGIAKALEVQN 
IVFAIVAVDAAA 
AHGFTGAKITTV 
IIIGTEATLDTQ 
MTPLPWAPLDIW 
DTADTIATHTTG 
RGTVERARIVGA 
PKLPWSAWFPPP 
VNEQVKASDATT 
GYRAADAGDTKN 
AIRVTVAGLVEI 
PPPAWSAWLLLH 
WPLSTSAPPWAH 
ATATTDATTGVR 
GETVSTATQHVT 
GVFSVFAEFINQ 
LPHPPHAWLILA 
GYTHNKAATEEK 
VLTCHEAESVEQ 
VEETLVAIETST 
KKHGRTAKFANG 
TDATVGAEIEEL 
DQLVTVAVATGV 
VSYFNKAKQYDY 
SETCTSAARDKD 
TDTSEKATISKQ 
SIEFGDATTGIY 
VGEGSQAAETNI 
SLWLPHAWYPPY 
QLPSWPALLDSS 
EHSERIAEAAKK 
EHKNVEANHFVV 
ETFTGEAHREVE 
TEFEDEAKLSVT 
FRTTSEAKNNVG 
ITKARTATSICT 
TVTVHEANNDSD 
MELCVDAKSTKK 
EGISKSATHRET 
LPLWLLASPFLA 
RNGHKIAEGTSV 
TLCRCDAKMVGQ 
RKPVNKAKKVTV 
VVYVIVATKNLT 
NKDTDFAVATTN 
GTVRDTAISEMQ 
HVLHHPAPWHLP 
GEEDTHAEQCLC 
VITGATASDSSV 
GHHCHNANVIVR 
MPWLQPADYPPM 
KDETTLATVRVG 
TTKFHCAVTGHE 
GKAIFEASAIRV 
INAENGAKLKAG 
VPENTDATSNGE 
AKVFEFAVNASV 
TTTVVAAVESAD 
PPTWIWALPPAW 
EFHTRKAVHVEV 
KHVETGALTVTT 
AKVFEFAVNASV 
QPRPLPARWYQP 
RGTTRGCSQATT 
GTHTHKCSGKQI 
YFNVAMCIVQGT 
AGTEKLCFTSVF 
QSDGQGCGGIIQ 
VRKSISCPEDTT 
TSTTAKCTTEAV 
NERRRHCNDTGI 
VSVVGFCFLVLF 
FKHTIVCVTLDD 
TYKDTHCISEFE 
EKRDASCIPNVK 
SGVKAACSYTTY 
ETTRTHCTDSEI 
VKQGSVCHASSV 
ETGNMICIDIEF 
TCKYPNCSSTCV 
IFTGRTCFANIK 
LKFVGACAVNDI 
TVTTNNCANIST 
SDITIKCYSQDV 
IVGTRGCTLYVT 
STVGDVCLYCVR 
DEERTACFGKSS 
AYKHCTCSTNGK 
YGKANHCFSSVV 
TADHENCAIVDT 
DEGTQTCSKSTF 
STGIKLCSETES 
LTVQLCCTDGMV 
VVTTIECEHQFT 
NDVRSVCFVSKM 
RTKGSSCRVFCQ 
CEHNLQCIGGKQ 
TNGTSTCTALIV 
VIFGQNCIGMKL 
GTGVLTCVQMCA 
DEGTQTCSKSTF 
VQLQEFCTINKV 
NTGKNSCGSAAV 
INVDEYDISETS 
FETEEHDEGMEV 
REAGAEDTTKTS 
LDAKVTDVFEVT 
TGTGTADTLTVT 
QDVTGQDSTESV 
PLPSGLDWPTPY 
ADSTVVDLRGND 
QWQSHPDNPWPW 
STERDIDIECHD 
DGTSCQDAEIVR 
VTTVLMDNFGLV 
VARVYTDKSTNT 
YHYETNDHNGIK 
TTTGAIDTRVEN 
AFTETVDNLEQG 
NFTRDTDTFDDK 
VIEYLSDTKKGC 
FFVISYDNTFIV 
PPSWPLDRLTSH 
SWSPQTDPLWLP 
ETIEKQDNTRQD 
VAFTGFDRVNSG 
TVKLGQDKITSQ 
STGKGSDAENFK 
QTVGQIDTDHQE 
PLPWPWDPQMPP 
RETSIKDPVKKE 
VFVTQADKAHET 
YIQSETDSKNVE 
NSTETTDHGKIT 
MNKNESDVGTVT 
RETSIKDPVKKE 
TNQKTNDSDVET 
SYVNESDETDTY 
PPPPWPDSTLDS 
CKRVNADVSSIS 
YVIRYIDHQVGY 
SATTTTDCTTKT 
ERQTTTDTESQG 
GDTAFKDDNTDR 
APWMFTDPWQLP 
PPQWMLDNSLLP 
LLPPLWDQPPHQ 
AAIATDDNEYEK 
PYSSRDDLPPWP 
SGCTNIDTVATF 
SMWLQPDQPPQP 
APLKPSDHWPPP 
TIKQAADSCKDT 
FYVNATDKTKDF 
CRNAKNDLQVVT 
DNAVAKDTIKDS 
QEVSQGDSEIAN 
GTTPGIDSKEET 
VSCTNTDSNTYG 
NVTIVLDVNFED 
EDGSGIDPVTYE 
GTMNGHDNNIGT 
HTDTESDTIVNG 
HPPWLHDRPPLE 
GGGSDTDFCYLF 
TVYSNDDTDAIE 
MHPWLLDHLHYP 
SVEADSDGVHKS 
EVFVMADTCTRR 
YAGVVADKESER 
CHAGTADADIGY 
NTRTTIDTHKSD 
AQKVEGDPTVDT 
VETAETDNGEHR 
ISVGTTDAATTD 
YETYYTDSVHKF 
PWIMIHDPPPPP 
PPQWMLDNSLLP 
RVVLTDDIMDGV 
HLLPPPDTWSHY 
GTTVASDHTRRT 
LPPMVQDPRSWP 
ASKYSEDKTVYT 
TVDRIEDLVVLE 
STGKGSDAENFK 
CMDVTLDVNDMN 
TKVFGTDHLNTG 
FYVNATDKTKDF 
RMLQWLDPYTPP 
QNKEATDTQTVI 
KINETQDTSLCK 
LPLPNWDPLMKP 
YSNTGSDDDVNV 
LEKDKSDTTQGT 
PLPIMPDPPSWM 
YANVIGDYKDNF 
QSPMWPDPPYSP 
NVRDLDDFDFVQ 
RTDELEDDEQET 
EETIASDQVGVA 
SARNDTDSKVIG 
TYDFKNDSTKVT 
EMVTHTDVTVRQ 
KQIHGSDEVPCV 
LKDIKADRVSKT 
RTNTIKDFGQSG 
TNPWWPDHLLLP 
DETTTMDAGSVG 
KAGSGNDPGSKD 
PWIMIHDPPPPP 
VQSDDTDTTGLT 
ATVSFGDYTKEE 
LPTSQWDPPWNM 
TNEADNDDTKLV 
TDTCSADQAQGT 
GVFNTCDTGFQS 
RRYDTGDNDKEK 
PTTVKFDETGDV 
ADSTVVDLRGND 
HTTNTGDTIIQV 
GTSSSVDTNSIG 
GSANSGDVEHQK 
VTLEEMDESTGQ 
SIQETSDATTCE 
TERGTKDFKANT 
HPQNWPDHSPSP 
KGTMSTDTTQGI 
AGSTKSDTLQQV 
CFVSNHDKSETR 
VRVDTVDLTLDT 
SENEGPDNTESG 
CITPKDDTKLRG 
GTVDYPDRTGTT 
STERDIDIECHD 
VAKYYLDTDDEE 
KRVDHTDTQGTF 
VNGATKDDILAD 
VQSDDTDTTGLT 
SHTEDEDFNVSD 
DGVTPFDIVEKV 
KGNMKRDIKETQ 
TTSKNTDITNNT 
GSKICKDSSVPE 
TTGNQKDVKGVH 
NDELATDVGTKD 
EAKVGHDVQHVA 
NVRDLDDFDFVQ 
QEVSQGDSEIAN 
IYRIFGDVGTDY 
GTGKTTDNGHSR 
VVSIGSDTQENN 
VKSQTIDVLVYT 
TDTTTNDSIQGS 
KDEEFTDHVNST 
STPPWPDPPPPS 
SNEGYEDAIDGY 
PYSLHPDSWPPP 
GDTSKNDQGGPT 
SHWPSPDLTPWN 
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QPQPLPDWLMSP 
QKYDSTDGHDGT 
VVHTHGDTVQTI 
TTTTINDESTST 
ETGTHHDVQVTA 
GGTLKTDQRGIT 
CRNAKNDLQVVT 
PYSLHPDSWPPP 
TEGTTHDTAGMK 
LNTTTGDDNDVT 
YKFTYQDVAQIG 
DSEGRRDFIVTK 
YSIYTTDSDVYT 
TGTNTIDEDELE 
SKTKPNEENGAD 
IDAVFSEQVTRQ 
IAAAHKEKSNAT 
HKTTDVETVQEY 
LLPPSHEPWMPQ 
ASVKVSELGNQG 
KNVQTTEKAKVS 
TYFKTVERNENE 
ESITAREVFSVE 
NRRGTTEDVIID 
WVGPPPEWPLPF 
GLKLFDETCYKE 
FSPPMWESHYPL 
CMQGSYEIGQYK 
YITTIVESDTTQ 
HPQHTQEPWPMP 
SEQANDETNEVQ 
KSIAKTETSKAK 
DTVDPTETMGQC 
NWPPPSEPLLPP 
DTENANEEPTEV 
HEDEMTETKKTD 
ESVEQHEKSESS 
CPNVQVESEVSV 
ESRTSTEIDTNE 
DSSQIEENVCQC 
YAHIKFEREAVD 
EDSTLAEATDEG 
YTDASTEIINQV 
PPPWIQEPPFQM 
NGKVTTEHDDQS 
KESMTVEIEIQG 
GTSKILEIQTVL 
LWASQQEPPPPY 
DNCPGNEGNIID 
VNSVEIEAKSRE 
HVQWHPELPPHW 
IDAFVSETISSG 
QAGGEHENDDKK 
RVPTVSEDIGID 
EISSIVESEIYD 
VVQVGQEQRQGM 
EIVLEEESKTIS 
FAIDVAELGGLV 
DSITTVEKTTYE 
HGFKLKEDQKAK 
NTGTSSEVSVEQ 
GIADHNETHTKK 
NFPPPFECAWLP 
KSITGEEQNSKV 
TEVARRETEMDK 
TVHVTKENVTSI 
AVVATAEQEAAD 
ISIFVSETGNVS 
MSPAQLESWPWY 
YISTYGEHIEVT 
EIEQTTEYTYTT 
ESCVVHESHKRQ 
KNYYRFEVTTTG 
MPPMPPETWRPM 
GKTNSIEKDHEI 
TLVTYTEVADGN 
SPLQPWENPLPA 
VNVFETETLTGM 
LNTHPAEPWYLP 
KSISGKEVVYIN 
PSPPSWEAQPPR 
AKHTEHETTTTD 
VMGLGGEIILFK 
EESTIEEVRKAS 
SWLLVPEWSPPP 
GTAGSIENSITT 
ALKLVQEGQVNK 
PHMSPQEWLHPH 
KSISGKEVVYIN 
KGTFDGESNTQT 
GASNTKESTTSE 
QPWPSLEQPVPP 
KVSSVVELVQDA 
KKQKQSEVNTTI 
KQTAGMESTTTV 
VDRVQMEGTQEQ 
VVAVHIESRGFT 
IIFTTTESVQNT 
RTTVTTEDKDMT 
LSPWNLETPSMW 
IIQTKDETGNGS 
YTIGIFEDVCYL 
STVVHHEGKRGI 
YSVIVTETQQDT 
ALKLVQEGQVNK 
DDFHVTEVAKYK 
RTDFYYEGSFDC 
TESKTAEATGVS 
EAVATSEATVVH 
STDAERETRDGD 
IHVTGLEVVFTN 
AKTFTKESTKLD 
TESKTAEATGVS 
TLVTYTEVADGN 
TAYDVNEDTSTV 
VVAFYDETPDIG 
ETCIAGEAKSLT 
LLPPSHEPWMPQ 
EEGSTQEMYKDK 
VSGVTEEDHNDS 
IQYGTSEYFFKK 
ADEESREVNKSI 
TVQEGGESTPDG 
EMMGGLEVLDVI 
SVSTAGEETNVS 
KTTITAENTGYE 
IATNVYETGATT 
KVFTKPEGVKAT 
GTSKILEIQTVL 
GHTVKDEKTIRF 
TTKVSKETAISI 
SPPLTMEQLPWP 
SHTKTTETTSTK 
TQTKSTEEDGST 
VATKEGEASVRS 
TVQKTSETSIIA 
STEVFKESTSET 
FDRVTEEPTIKD 
TPPWPNESPPQM 
ITAILTEVTLTV 
VEIHSGETATEF 
HTKSTGEEIASG 
ISKATDEGFQVQ 
YSAVNTEFTYEY 
ETVVKKERYNYR 
TISIITEDKTTQ 
MFGTENEGVIVR 
FTKVVTETTEAS 
ATGYLCENTESC 
VDTQVQEDVAMQ 
IAAAHKEKSNAT 
APQQWMEPWTEP 
PAQPPPELPAWA 
FGVVKLEDRGSI 
RHATCTETANQC 
PWPPQLEWGIPS 
IVTVDSEHSIES 
EKTAYKEPKDRV 
FTTAAVETIIST 
GRATRDESNNTT 
HDERANETVKGG 
TLTVTVESSVTV 
SRKIDMEASEVD 
IDSETTEGLSGD 
TTDGTVEEDNTA 
PWSLPLEPHNLP 
EGTRYGEETQEI 
EFFVHYEMVGTV 
DTSEVNEKLDAV 
HYGKTNENEFKV 
VSVCNLESGAAK 
SDTDYDEITRQG 
QTTRTSEGTTEK 
TLEKTNENDNDV 
MTPWPSELPASP 
ENSTEVEGDTMT 
RSDGSNESGKTT 
NHNEGGEREKVQ 
ADNNVKEQVKSQ 
VYPVITEVVAID 
ENSTEVEGDTMT 
ITAILTEVTLTV 
LMWLPTELPPPP 
YSVIVTETQQDT 
YHDTSVEDFDGE 
VTVHYDESNTKI 
DTYSDKEDFQKT 
KCPGTVETKYDQ 
ELNVMIEDNTMV 
KVASCYEVVRAS 
AANIEIEHTSTV 
HGSKRIENGGGQ 
CRIPKFEVNTAE 
THNGKQEHNETE 
VGTCTSEQEVLI 
GKTNSIEKDHEI 
STMGNIEGQVET 
TLVATEEEVSKQ 
NTFNVTEAIDST 
HSPLPWESYPMS 
QAGGEHENDDKK 
TYFKTVERNENE 
TTAQIGECHVTT 
IATTHGEKSNTT 
FTVNGYEVDNSI 
ESVEQHEKSESS 
QGQGEFESICSI 
PSPPPWEPDSPP 
SKEHEIEKPKIT 
GTTARFEAQEDD 
GCNVTAESYINT 
FGVVKLEDRGSI 
MVFGHTESKAKE 
QRVQTTENIETT 
GTPAVTEEVGIK 
DNGYVVEFNSGI 
EADVKAEHPENV 
NFCTVGETTGFQ 
GKAFSSESVQNC 
AISNTVENTVTN 
TVKVFKETAFFE 
ETSALGEDNTGK 
TKSSAKEEQIDT 
SEVNSTEYGVRV 
SHTKTTETTSTK 
VRDDRVETNSTN 
ATGENAEHAQVT 
TNKHRGEDGTRT 
PTTTTSEDVTTK 
NGTQVTEPNKQK 
GEFFRRERRLIK 
TSNNGTEVESCI 
PWSPWTEPHTSP 
VTNDLVEVNQSE 
DTFYIYFMIVDV 
PPPHYYFIQLWP 
VTLDTKFNKDVR 
ESTQTDFTATTV 
DKHTSCFREDTC 
THTKVLFKCKAV 
THWMHPFWPSHP 
HGVTNDFVRHTK 
SPHWPPFPQSSL 
EVERVEFQGKTA 
EATSEEFGDQTQ 
VSTVFDFERQVF 
PYPPPWFAYPHI 
TNVTSDFVTQDG 
RKRTTTFDTTQE 
TRVQVTFVNVHT 
GLDVTNFGIDNI 
EVNHKVFSAFIV 
VTTEKTFGITQH 
PLPWPNFWTLHF 
GTTTDAFVPVDD 
TVYTTTFIVNEM 
NVTSTFFDETTI 
EATSEEFGDQTQ 
EKATTGFLFDKV 
AEDTIIFNTTRK 
VNTNIMFNDQVG 
VNTNIMFNDQVG 
PNFPPPFPLWWS 
VSTVFDFERQVF 
QTQTTKFTTAVV 
LQQLPAFWWSYP 
TTTTVLFETVTN 
RKRTTTFDTTQE 
TVQYSVFENVSN 
ESVASVFTAESD 
PSWWPPFPLPNN 
STMVKVFVQNEG 
FVEFDAFASTNV 
PLMWRPFPFPWA 
LPLNSAFHPPWH 
PPHWTHFPPWSS 
EIQSTGFVNGPG 
RKFVTEFLVDED 
EQDHGAFGDVVQ 
LPPQLHFPQPPL 
TTYDSDFKSTYE 
LWWYQNFPPLHP 
REIGVYFEAKTG 
VIAAEEFESVVL 
DITHETFIEIMV 
PLPPASFLPSWP 
FTPWPSFPPAWY 
PPSWPLFLPIYF 
VSSETVFMGTQV 
PWPPSPFPHFTS 
ISTVYTFATIGV 
DWPLPSFWKSLP 
FATVIGFVQNEK 
LPPQLHFPQPPL 
FTFEEQFGSSGD 
SDNGHTFVDEDF 
WLPSNPFPWFLL 
DNTITTFTATIV 
GILNTDFTKIKV 
AKDVAIFAVIST 
EVNHKVFSAFIV 
QTQTTKFTTAVV 
SLPWPLFHALHT 
DTFYIYFMIVDV 
DKSRDHFKVEVQ 
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DKADAVFAIGFT 
LPMQWSFAWPPH 
FATVIGFVQNEK 
PPSWPLFLPIYF 
KARTVDFAVVAR 
VVVQVSFKTQHQ 
TVKTITFERTST 
LPTQPVFIWPPP 
HLTPPPFYWPQF 
TGTTFTFRGENI 
CRQLKDFKTTED 
PPPWQRFPYGPT 
GRRARKFRESER 
GHKNAGFVACYD 
EGRTYDFSEKGT 
QTTIVQFKFTDK 
VMVLITFTNQVK 
SLPWPLFHALHT 
TIIAGTFETKTI 
TTNITNFIEGTV 
STVVDSFTVTYD 
KTQFTTFTGVSK 
LPWSSPFPPPGL 
ISTVYTFATIGV 
PWYPLPFQQSPP 
TKTSQGFTVTTS 
TTEYNYFRVIAK 
VTKMGYFKVYSK 
FDAVFQFKSKSV 
IVCGMYFIDVHE 
VETNRKFISNTE 
LWWPQPFAWPAD 
IDTQRGFNSNVE 
EQDHGAFGDVVQ 
VHQAVIFETTTG 
GTSYDTFYFSTV 
TLPWLPFETMPP 
SKVMHTFGNGTK 
GHKNAGFVACYD 
VHQAVIFETTTG 
FGSDSKFAVKND 
PAPWLPFLPHSF 
EAVTFEFNTHGK 
VETNRKFISNTE 
PSPPWHFPPSIN 
ETKEYKFAAVYG 
SDTKVVFDGIFQ 
PWPTHPFWAGYP 
GDHEISFCLGLG 
KTEKTTFYVEER 
HSPQPWFPPELR 
EHGVGQGTQIGL 
LTWPSRGPLYPP 
EYDKKGGSYREA 
RTKVNTGAQTRV 
LPWKLRGPPSLA 
DSKATSGDHKIV 
RIDTHNGHKHEG 
TSKRTNGSKNSK 
TEKFYKGQEYDA 
LVQQFEGTVSVV 
YISQDQGQTTVD 
EVYIGAGKENSS 
LTPLPHGWFLMP 
TKSLADGHVTGG 
TTHKGTGVESTT 
HVKAIIGTGTYD 
TIVCGRGNNTMD 
CTTEAAGSTNKL 
IDRVVQGTQYTN 
TAVIKTGTFERT 
GQSTDTGTSDVF 
DDQTVYGPKRTC 
TDASNTGTTHGT 
IFINIAGTVINV 
SWSLAPGLPWPP 
LPPPWLGPQLTE 
TSGGTAGAKSGT 
QSNDDVGTTTGT 
DAFKQGGEIGNN 
CGATTMGESSKT 
GQATSIGQQVYK 
YFIGYQGYETGA 
ITLPPPGSLWHP 
ETHRRKGGVSTT 
TDSSVTGNITIS 
NANTVVGSDGLV 
INENFLGTGTVT 
KTYTYGGNRTVF 
YQAGYTGYDGKY 
VGATKYGVTTQQ 
HVKAIIGTGTYD 
SNTIESGTQVST 
DTYAVQGHVVVT 
LIPWNPGILLPH 
GAVSITGATHGQ 
SCGTVIGAKSTH 
LPWKLRGPPSLA 
VLTVVSGVLARK 
RVVTTFGEMVLK 
TDCTHTGAIQGS 
SWSLAPGLPWPP 
NVTTVDGKAQLV 
TQKENSGSETKQ 
AVHRSTGLKKVD 
YGTIEEGSTTDS 
IHKNDQGTRTIT 
PNPPSWGMALPP 
CSYTKEGTGTTS 
LPWFQPGQYSPW 
ESASGFGASDTV 
SQVTSKGAQGEN 
SPWPPWGPTPSA 
AVSNTHGRGQVV 
IIRDNNGKTTTS 
YKSYTGGTRTSG 
FDKKPRGRTVTK 
AQADQTGTDVIT 
TRTFYIGSNKVE 
TDQIEQGVIGLQ 
TTEATDGKTQSD 
TTTIEFGITNVS 
RREGSKGTSVTQ 
YAITYDGSKTSG 
KGDITLGKYNAT 
RKQDSGGESIHG 
VQATVNGRSNDV 
KAVDSVGDLKKS 
ATAIDIGLVSGV 
HGTCRPGEDEVT 
VGKVTTGAHKLD 
TEESDRGQSNVN 
DDQTVYGPKRTC 
AHFVNVGTVAVV 
TEESDRGQSNVN 
EVINTDGMCIFQ 
GTNKAIGAVAFT 
LPWPHLGMPASP 
IDASAAGGIANE 
AVEVIIGFSLTV 
VRHAGDGGTTGH 
ESIVTIGITPVT 
EKSYHTGDKNAV 
VQTIYTGECSQI 
INTKDVGTHAGS 
NTNIVNGNEILD 
NTVEVTGTAVNL 
ICYNSGGQQTTQ 
TEIIGLGATDND 
IVSYQRGTEFTV 
EGNSKKGQVTHF 
RKRSTGGEQILV 
NPTKETGTTDTD 
TVVEVLGSFDAK 
ERSTIKGGNMIG 
TPAWLLGRPPWY 
SNEIATGTSKFG 
GGFSTAGDHDGN 
AGKNATGLVTTQ 
NTNIVNGNEILD 
PTRLPIGQLPWP 
VLFVAVGYMQDG 
IRETDVGPTESE 
LPWPHLGMPASP 
CTSEREGTCYHK 
LPMYTWGLPSLP 
EASVTGGTNGQS 
QVRTIDGAHETV 
SVFEQLGVVVEE 
ICYNSGGQQTTQ 
TTPPPLGSWLPH 
TTEATDGKTQSD 
RVVTTFGEMVLK 
SGTIFEGEATGQ 
VLHGSTGTFGQV 
ITRITTGAEPVT 
GGFSTAGDHDGN 
AFDGHTGICTTQ 
TTEGNEGHTNVF 
VEFTYEGTVSAE 
IRETDVGPTESE 
IYSVAAGGTPTG 
MWLPTQGLPPHF 
TRADTSGKVVEI 
REAGTNGISVGA 
RRVFYEGIGYVT 
PVNDTTGNETVI 
EICENHGAVHTY 
YQAGYTGYDGKY 
LVQQFEGTVSVV 
TNETDDGGSTGY 
GHTIETGSLNKV 
ATTTLEGVLKTT 
ATTTLEGVLKTT 
SVSETGGATEQT 
VSKGEKGRNITN 
PPLMWLGMFLLP 
FDKKPRGRTVTK 
YFIGYQGYETGA 
STVESTGTGEHN 
ESKQTEGDETAQ 
WLPPTVGAGPWP 
TTSGIIGTNSTQ 
IIRDNNGKTTTS 
RNIQNVGDVKTI 
IGTGDHGFITTN 
GQATSIGQQVYK 
ADITSAGVPNKG 
AVHRSTGLKKVD 
YVERNAGADTAT 
DQITEFGQTQVC 
IGQDTEGPRGTG 
HGTCRPGEDEVT 
VITIDTGIPGTT 
GCTPDVGETESQ 
SAEGEVGVANNN 
TVFVEKGMYTTT 
DKSIQRGDNTTT 
TVVVSTGAATVM 
SGGYSTGRNEIK 
VSHVHHGSTVDT 
GHTSNNGAEETE 
EKSYHTGDKNAV 
FKAVFTGVRHVN 
STSNSVGNTVTT 
TTNNKSGTVESV 
DYKTIHGSIAKG 
EDSGEKGHLTDV 
KLNVADGITTTT 
TTHVKIGENKNT 
SKNEVSGDHNTV 
VQATVNGRSNDV 
TGNMTKGVSKAE 
VHIHSGGEETDR 
VPPPPIGWMTPP 
HDTKKCGAAKGS 
TRNNTNGGRDSG 
DSGTASGIAVGN 
AVILISGKEQNV 
SIIRENGVSGAT 
AFDSGTGTEKVT 
RTGKYKGETKTR 
DDYESVGVDSAT 
AGNTIKGPTNTK 
TETSTTGNNMEK 
LPWGTAHYMLSP 
HLTPPTHPFLPP 
TKGGTGHTSQTV 
VSVGTRHNGGVT 
AKDKYHHKSKKT 
YTTKDVHYGSYG 
ACGITAHVAQHK 
NVNTTSHVDTDV 
GSGATNHHTTGV 
HPPMWLHSTHLS 
PLSPRHHWPHPL 
ATTISTHVTTET 
PWLPHTHMTPPR 
FSPALWHTPMPP 
VRVITDHEHRRG 
RSPALLHWLLPY 
LPPSQLHSTNWH 
PLPLLLHPWLPW 
AQGESTHAGKTK 
MQHTQLHPWNWP 
HSASWPHRLLPP 
KLPWSLHWNPHP 
NPLLWPHPTLHT 
PDFMPLHWTPPP 
AIDEVEHSVICQ 
LDKDTVHTSVKG 
MPNLPPHWHLYL 
DTDTGNHTAVES 
MPPPWRHLPRPE 
YVEEYAHDPGDE 
AIDEVEHSVICQ 
IVDSDTHTNTDR 
PLWPTPHSAPPP 
KETDKVHTQIVM 
RREVHGHVIATD 
GGTGGKHLVHTC 
RWTPPPHFTLPP 
RSPALLHWLLPY 
VRQVTEHSRVGV 
VAQIKVHQAVGQ 
NGFETTHGNVYD 
PPPPWSHHPTHN 
AGHTGVHEPNGG 
KQGSDVHDTSGE 
MVKKLVHGENTE 
IEITITHIHRRV 
AETVTVHVDLTE 
PWGGPLHPPYPP 
IHTICTHTSTTG 
DLPHWPHPWRHL 
SPPPWLHFTPKS 
LWLPLTHPTRWP 
TFRCHGHTRTIG 
PLTPFPHEPWLP 
GDHKKTHDKSKH 
TSWPWMHLPWYA 
PWLLPSHWLLPD 
QPMWTLHPPRFA 
STVNGVHYYRGF 
DHLPWDHPLRPR 
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TTVLLVHTVAEK 
QTPWPQHRILPY 
ATTISTHVTTET 
ATVGLNHVGVVK 
SQPHLWHPDSLP 
SPPLWPHHPLED 
DTDTGNHTAVES 
HPPWLDHQTQPH 
SPRQGPHPWLFP 
HPQNSLHQPWWA 
NLPSILHSPPWP 
TIKSIEHRRTDT 
HLSHWPHTLMPA 
YTCYYRHETQTV 
LPPMLLHWLAPS 
IGEGTYHITKAD 
STSLWPHPQWPW 
ATIHVGHEATAG 
TESRICHVTKTE 
TEITVRHRKDVT 
LSWTSMHTHPWH 
QPPWTPHMTPRL 
LSPPPPHTWHNS 
PPLLVSHWPSWM 
VELSCTHVIKHD 
KLPWSLHWNPHP 
MWPAPLHPHPTH 
PSPWHSHWPPRR 
PWPPRFHLHWIY 
RSPWPAHMNLPR 
GTFEQVHVTGHT 
WPLPHPHLDPPL 
LRWNMWHPPPPD 
TSVSVHHGTTDV 
IGEGTYHITKAD 
QSPLLWHPSYRL 
NGIKVKHALIKK 
VANAEEHKYFKV 
HLTPPTHPFLPP 
APWPEWHPFPLH 
RVKNEVHSTKSD 
LPMTPWHLRFTP 
SLMSWSHPLPHP 
PWLPTLHPSPFR 
PWLPTLHPSPFR 
GHKKDSHVNDST 
VSKVDTHTTDRQ 
PSLPRRHWPYPH 
NPAWPLHSSLSW 
PLTPFPHEPWLP 
LSPHWPHLLPPR 
GNKQTDHFVATK 
FKDHGIHAVISG 
SPQPWPHMYIPP 
MPPSQPHPPQSW 
PDWFNPHQTPYP 
NTTIIDHTTKTT 
TLTSPHHWMWFP 
PKPPWPHYHPTP 
YTSDRVHDFDDK 
WISPPPHQLPNY 
LRQEPPHLLPPP 
NGFETTHGNVYD 
FNVATTHEQKTT 
AGPVVNHVAAKD 
TYFYDKHVEING 
LPPWTSHSHPPI 
RRFVGIHQEVDT 
NFTGSKHTNTTK 
HTLTPNHNPWLP 
SPWWLGHWPYRL 
IGDDSTHAVETI 
MTPPPLHTLPPP 
TYPSPPHPPWPH 
TESRICHVTKTE 
SPHPWLHFNPLH 
KETDKVHTQIVM 
GKTTKTHNTDHT 
HTPSSWHSPYLH 
ATVGLNHVGVVK 
YTCYYRHETQTV 
SKVGRKHGTPTG 
YTSDRVHDFDDK 
HGLSPLHQPSWP 
LAWLWPHLTWLP 
QKGTVEHKATTT 
LPPTNSHQLWPY 
PQVHPPHQPSWP 
PWVPPHHPPPQP 
LSQAWPHTPPML 
TDSITTHGHDTT 
EGTTVRHRTKES 
KSISKVHVSTVT 
PPTPAWHPRPAP 
PPTPAWHPRPAP 
QSPLLWHPSYRL 
QSPVPSHDLPWP 
DEQEDAHVEHRC 
TRGEAGHVQVFT 
GHKKDSHVNDST 
EVFKQVHKTSVS 
PLWRSMHPWPKP 
GHRHDTHTTQEK 
MPPWPSHPYVPR 
ESPLLFHPPSWP 
VKTHVAHDYTKD 
HAKGSGHCHTDV 
PPWEEPHPILWP 
TRVPWPHLPPPL 
WPMTPPHDLLTP 
LSPPPPHTWHNS 
HQPSSWHPYSLP 
AEKTVIHHTERT 
LTSLWPHSPYLH 
YTIKTRHKDHVT 
GNKHACHTVNQT 
PPMPPAHLPYLP 
VEEEVNHDISAI 
LPPPWLHRTYLS 
TEITVRHRKDVT 
VTVFVTHHQRVG 
WYAHPLHWLPSL 
IYQLPPHWLHVP 
YTVTITHYYSTK 
IHTICTHTSTTG 
FGREIVHKIVNL 
PLPMSWHTNSLP 
IGEKYCHYTEVA 
SPPLWPHHPLED 
VSVIEKHTYATD 
WFPPTLHWPNLA 
GTTKVTINNQCL 
PSPWLHIWGSPL 
PMQWSTIPPLPL 
PSPWLHIWGSPL 
PGKRVVITTEDT 
LPWIGLIHPSYP 
DKTYQTISVAEK 
EEATVPIVNYYK 
HERRQVITTRCG 
YTQQRVIGRQVG 
DFGREDIVFTST 
STRVENITNTKI 
ECDHKSICGRSS 
VSVHVSIGSTES 
HPLAPRIWQLRP 
TIESGGITTRDS 
TSKDTKIIRSEE 
DGVRDSIMVTES 
KNDLELIIGTCV 
LPLPSTIWELPY 
YKFIDQIVSSGT 
VVRTDTISHRKE 
DSTKISINATKT 
SVELEDINVLTD 
VKPTRGIIIGVA 
YLGKTIITGCGT 
FVAITTIDESSG 
YKFIDQIVSSGT 
TQVAKAIKLVQT 
TITKTGIPTGDT 
WPTHLYIPQLPP 
SKGKSRINKGLG 
NEAAVSITYADK 
DIRCSSITIGEI 
YKKGYTICHAVS 
DTGNEAIDESGA 
GYFTSEISGDGS 
AVYASDIRDQVG 
VTKKHFIVIETA 
EQHKTHIVQREG 
CVSGSAIITLYV 
VEKYDRIHVSKS 
VSLIVTIILTEG 
VQTVKAINKTSS 
GIGYASIEQSIV 
EQHKTHIVQREG 
TATFTQITKTDE 
EQRVTTIDTNTQ 
ERAATNIAAKKV 
DEHMEKIQNVTG 
EAATDQIGMGSK 
ANNIIEIHTTKE 
HENVTFITTCEN 
KITRKGINFGIR 
NINSVTIGRQTV 
HKGKRSIVGLEG 
VHSTNTITKQET 
VDQNEFIVNVNN 
GQRTKTIVNGPD 
TAVIDSIHNTVT 
GRTVHAIETHTV 
VHDVRSIVHKTN 
GGADAIINASSE 
HKKVGPIETAKT 
GTIIHDIIDETA 
AVSANTITGQGA 
VHTQEIINNQIV 
HVKAKTITMEDV 
IADTNNIMEETK 
LWQGPLIVWPPY 
TTTITHIKTHEK 
ASVNSTISTKEE 
FTDSFNIQETKV 
FDVVEIIRHGAT 
DVGNHGIGPAVE 
VHDVRSIVHKTN 
TVIAAKIVHRSK 
VNTAEYIESDEA 
WPPPPTIWRPQF 
VYEINPIQETGV 
ATISEQISGIMV 
PWTLTNIPPPPP 
VDKTVHIDMQGN 
AVIHASIDEGTE 
QTPGPWIRPPLP 
TYTISVITTSIT 
VTKKHFIVIETA 
ERSENKINAAVT 
VTDSMSIICITT 
TNVSIDIQNTTD 
TDEDTVIFLNTT 
KELTKSIIGGSV 
MTPPPWIQLTPN 
LWPPNIILWILP 
NTTSIVIVSIQD 
TDVTNTITHQVD 
EKQHEKITASIG 
TAAIDEINNIEI 
LLKPSAILPPWP 
TAIAKKISNHVG 
GHSEPVIVSVDT 
LNPPLLIRPPLP 
NGTANNIKATVE 
GRTMATITNNVE 
QKTTDQIVTKVS 
LFPWHMIYSPHW 
GNTIQIIQVTHI 
EFTRIKINGNTS 
AVFSVAITTSVT 
GDIFTRIFTEHC 
TAAIDEINNIEI 
TGGTSQIVEVHT 
QPPQGMIPWPLP 
PGKRVVITTEDT 
HNKIGKICEDAR 
SCAASAISKITD 
VFGTTTISSGFI 
HYVKYSIDGTED 
AKFARIIKAAKV 
HPPLWGILPPHP 
IMAGKTIHVDQC 
EETQKTILVNIV 
QIPLPWIPHWQA 
VFQTNKITCATN 
EKSYSAIGEKTI 
VATTPVIGTSTK 
ITSKTKIYVEAI 
VDTSAQIETAQG 
PPTPPWIKWMRW 
NVVKITIQHDVS 
TSTTAVIQTDVK 
AKFARIIKAAKV 
NFTVRGITFNGS 
VDKTVVIGCVHL 
ANEINKIRRTTT 
PWPLQKIPHPPS 
LPHQWMISPYPP 
YTKHNKIQSVGT 
ETGTSTIRYTGV 
IKGFEHICPNDN 
IHNVSKIAAEIA 
SEANVNIATNGN 
SVHFYKIDAGIC 
YESNVFINTTMV 
DIIHRKIASDEK 
DPVKAGIKVDTI 
QWPLPQIPPTSP 
GSKTVLIIVHSG 
LFMPWPINMWLA 
TRVVQQIVDTNE 
RTTQNTITVCNT 
SVTSAKITIDST 
QQHLPPIPWPHI 
TRVVQQIVDTNE 
RPQPSAIPWPHY 
RSVVRKIFESDT 
EESNAIIKFTNN 
VRRIITIQVYIG 
TFKDTGIKQTGS 
NQEDLNKKTGQV 
QKIEAAKQSTTD 
TDTFGYKRHTTK 
ITFQGTKTARTK 
GKPSVAKSGDIE 
MCVTLTKLVNNK 
PPPWHIKLYQTP 
QTTKTTKTKRTR 
FFNTVHKTSGNG 
TIVIMQKLTDKQ 
TESVTTKTNGYT 
TVQEHTKATTTV 
DAITSSKVLTGC 
SKSRKTKTETYG 
SAKFEVKTTTFT 
 
44
EVPNVLKTTTET 
CNTTITKNNTTY 
IPEVVAKTHTKV 
RRTVHKKSNQTC 
HRLVGAKTVGKG 
YAKYNYKNKSRG 
LTIKIKKILCTG 
GDVTTSKGGRNQ 
YVRIFTKKQEKR 
ESSERVKNESSE 
ETVVLKKSEVAA 
TVTSDTKGMVKA 
FDDDGAKETTRN 
AARGVTKTACNK 
SQPWPPKQNSPY 
LPTPPWKFYLLP 
YTKKKYKGVSHV 
ISTTQAKQTETE 
SYYTGPKYYKEV 
HLIWSPKYLRPP 
NVFVNHKFSCST 
IVRTKSKKVLGL 
IHHTITKTTTKQ 
ENKSDIKTASST 
VNGLACKDNGNI 
QKVQQSKQKQAV 
PLLTPLKPWLFP 
GYSIAEKATQTV 
YVRETFKKHTTI 
VLDEDAKYTRYE 
QKTYYDKYTREI 
KVHGGYKSSGFV 
FDHTKTKNQGST 
LPPHRPKRPWNP 
FKASISKGNSSG 
EISVANKIAERA 
DVANVQKTNAET 
TTVIHDKIVQKL 
TVAKVSKTVTSA 
SVVNKAKITQVL 
LPPHPWKYPQPS 
GTDTLTKEVQGS 
TVAKVSKTVTSA 
TETGVHKTVKSL 
WPMWNPKPPQIP 
IIKIVVKTADTL 
EGKMLGKQEQTT 
LQLPLAKMPPWP 
TTVIHDKIVQKL 
YAKYNYKNKSRG 
IETISSKTNQHK 
SRSKIIKIADTK 
WWPHYDKLQPPP 
LPWPLNKHPQPH 
TDHVPDKHEKCT 
TETYVMKYKYYI 
VLCQVMKTFLED 
DAITSSKVLTGC 
VVIPASKNNTED 
SDVDTSKQHKVT 
KDRYRGKREKGT 
STHEDHKTSEGV 
SGNKTEKHRAKR 
VAARVMKDTKIG 
TPIDPQKPWPPP 
YEHTAVKICLGC 
SFCDAGKTRCYI 
CHTKTEKSVLAT 
KFDVQTKHQIDT 
PWPLPQKLFPMA 
PPPWHIKPYPPT 
GKPSVAKSGDIE 
WHPMWAKPPPHY 
TLVTKEKGTIQE 
TDGHEVKTHATT 
ETSTIHKSTSVT 
EEDVNAKKQEPT 
KQEVTEKNSESD 
MRLDLEKPPPWP 
RGKTHAKATSQG 
VTMDKNKKKPET 
AGIYEEKTLQTG 
TEDARVKVGISQ 
LSPWSLKKAWFP 
VTVHEEKSVTSS 
VVTVAPKRTTSG 
SNEAEAKITIAV 
TDGHEVKTHATT 
GKIFGEKGTPGF 
AGQATNKTAIVS 
GITQKHKVTIHG 
ARKTACKTAIAT 
KVERKSKGNTKL 
HDDAVTKEVIAN 
NVRKRTKNEFDF 
TNTIVSKTLTKI 
YCSYALKIVQIV 
TTKETKKHISQV 
RPPLWSKPSMWL 
DLTVMLKVRGED 
TDTFGYKRHTTK 
TGEPKKKIVDTS 
FIISAGKGNTQV 
DTCYVDKQTTLK 
NKQRAKKDTIDV 
YIGVKLKDHVTQ 
LPHSMPKPWLNP 
TMVVTKKTATVS 
TLVSVLKTVCSK 
RGKTAIKSTEHT 
GTETTAKFVTKY 
TKDYYMKTTGTN 
ISTIKSKFTTTQ 
TESVTTKTNGYT 
VNSSSTKYVVDK 
IKSVTGKANQIT 
VVTVAPKRTTSG 
TDNGTVKQAVSQ 
TNTVTQKITNGM 
VVAAHAKGQASK 
FDHTKTKNQGST 
VRDHAHKRRKQV 
TTTEQDKAQFIE 
QGAVKRKAGVPK 
ISGGVTKTAITR 
DVRFTTKATTTN 
DKDIELKLAVSK 
HMSPPWKLWYPN 
IKAGHQKNTNEV 
DTLGVTKHKNEG 
KITTIGKTTHYV 
STHEDHKTSEGV 
VVTQSTKFDDTN 
NHNVIHKSKKIV 
DYKKTVKITPTG 
ALTTKKKDEVEE 
AGTDHMKDLVIV 
VACTSEKKKSTS 
VACTSEKKKSTS 
ATNTLIKKVSIK 
TTVTAAKSTVGT 
TNGFTAKSSVEA 
GVASTVKFSESI 
TSKHGHKEGTFK 
ATTVFCKTNVKL 
VTVHEEKSVTSS 
AVFYHFKVVTKT 
TNTVTQKITNGM 
THEAVNKFCHVV 
TIVIMQKLTDKQ 
MCVTLTKLVNNK 
RVSVLVKIITKS 
DYKKTVKITPTG 
RRCTTDKIETQE 
SVTHTVKTLNTG 
QATTDGKGTSDE 
NTGKGPKIKTTI 
KVVFELKEILIK 
IAANASKTTNSK 
VKKVMLKAAAVD 
TGTTCTLELVTL 
PWPHFPLNLLPL 
HLRPPPLQPHPP 
HPPHQNLWPSPP 
VLTKVKLISVVL 
PPVHPALPWSFP 
PQIPQLLWSSYP 
PYVLPLLPWMRP 
ASSPSPLWPSPP 
LHWNHPLVWYDP 
PWLHPSLRPHPG 
LPTPPQLWPSYV 
APMSWLLRSTPP 
NFPPPKLWHLYP 
ATTITTLVTTVR 
PLSWNPLWPELS 
PGLPPWLPPLAP 
VFKMAGLNGDQG 
GENIDTLSNTKG 
IGPGTTLDGITV 
MQAPWTLYLSPP 
MPTIRWLEPPPP 
QPPPQRLPPLLN 
TKHVENLVFDTE 
PPKNDWLRPHPL 
GQGHECLVAVPC 
LWSTPHLRYLSP 
NYLPSWLWPHHL 
NFPPPKLWHLYP 
VTVTVPLVDSQV 
VTVTVPLVDSQV 
LGHPWTLTPLHP 
NGNTTELLTDVK 
SPPKPWLGPHLP 
PSSWNQLSPPPW 
LNPQPWLTDHPR 
HPSQWHLHYTPP 
GGIRVILVTLDI 
NWLPFPLWPGLH 
VKVIENLVTYND 
PPQTSWLAWQPI 
MPDPPWLWVLPP 
MPHWLPLLLHHR 
SLTWPWLQSAFH 
PPWWPSLHLSIP 
LDLPLWLPPAYL 
LSHSHWLPMSPP 
LWNYNRLTPLPW 
QSSWYPLPPHLP 
PLPLYELWYLLP 
QTHTPWLSQLPP 
TSPPPWLWPSFK 
WLSPYPLLALLW 
LPDAPPLWYYPH 
TEILVTLVTTDT 
VGTHRDLTTVLV 
PSQPPTLEPWHY 
SLPQLWLLQNSP 
HPWPPPLYMSYQ 
LPNPGILPWSHP 
PPWHNPLTMPTW 
PSLPPLLNWSPL 
SSVPSWLWWLSP 
WLVPPTLMSWPS 
PSSPAHLPWLFP 
PPWPPLLPTSAM 
PLFPPPLPWLNA 
PMVQPWLPPRPR 
LPNPGILPWSHP 
TTKGTYLVHGTK 
QPRLAPLWYLPP 
LSHFHPLLPYWL 
SWRWPSLLPSRP 
LSYPLNLTPWPY 
PSAWLHLPPEMP 
QLLPWWLTTPSP 
LDSHWPLPRLTP 
PLWALYLVWLPL 
PPNAMWLLDSHP 
IGETICLLTSVE 
IPFSAPLQWLPP 
LHPPSSLPHRLP 
TPSPSWLNPGYP 
RAPWPSLLPQPF 
MPPTPWLLTARS 
LPWHPSLMPSPS 
PFPPSALWKRPP 
WAHPYALPTLPP 
ITVSSILITEEQ 
STPPPLLWPRLH 
QPPNWQLHHLPV 
SPWFKQLQPLPP 
NPHPSWLIQQLP 
MSAWAPLWAPYP 
PPWPLPLWWLHT 
SPTGQPLWLPLP 
PPVALWLQPLMP 
QWPSLPLWNASH 
MWLLPALCWLPA 
PNPVSHLPPLWP 
PPMHEWLQLLPY 
VYPLPWLPLRPL 
TPSPSWLNPGYP 
PTWPSHLPTKAW 
PPVSDWLSAWMP 
LSPFWPLAPPWH 
PWPQPSLRIRMA 
DETQSVLGKRIV 
LYTPPTLWSLPL 
AIKGKGLLKRVD 
NQGSWSLPPLPP 
LWSTPHLRYLSP 
PWNPADLMLPWP 
EPQPPWLHHEFP 
LPPRPQLWSYLT 
LVPWPSLSRLPL 
DTLPAWLWMLPA 
NPPPWTLNHQPI 
NPPPWTLNHQPI 
WSPALPLLWLLP 
SPWPFPLQRLPN 
PWNPADLMLPWP 
THPTPPLWLDLP 
LLPWHHLTSLRP 
RPLPQHLNESWP 
IIDADDLKKQTI 
NTTAKDLEQGEQ 
HSLSLWLHQSPL 
PPGWLHLLAWGH 
DSSPPWLMLPGF 
RPPAPQLHDLWP 
PWPFALLHPTLP 
PELPWHLPLYNP 
PPGWLHLLAWGH 
PWSSQPLWHQPS 
SQPQPPLWPPLA 
WSPLPWLTRLNH 
RSPWWHLPHGSP 
SAACIKLTGQEK 
WPLLVQLAPWPS 
SLWWVTLPHPPP 
TEWPQNLSQPWP 
PWPLTPLHPQLQ 
PKPRWWLPPYRS 
LIWRPPLQNWPF 
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LPWWPVLTQPPA 
PHMWTFLHAPWP 
RRSTWPLPPPWR 
LMWNHSLQWFPS 
QPRTWHLSPPWL 
IDRTVFLNKATG 
WLWPPLLNWTPT 
HNAPQPLPWPLP 
PPLHWQLHHYNP 
NPPNLWLHGPPQ 
PWHPTYLPLPLH 
DAMWPQLEPPYH 
MSQYPSLWPPLH 
PSTPWSLHPMLL 
SQPQPPLWPPLA 
WPHLTPLKWHPA 
ETKYEDLYTYFE 
PPWWYELPPYPS 
SPTHQRLWPPPL 
SVSLPTLWPPLS 
EPLPHWLIQPRP 
LLALTWLPPPYQ 
APRSPPLWLPWQ 
MNDLPPLPFWFP 
PSNPLTLWPPHP 
RRSTWPLPPPWR 
PWSNLQLPWKPY 
PPLLNELWPPFL 
QHIWSFLPPPPW 
YAPPSPLWPPHP 
HPPGTTLWMPYS 
YWPYPQLPAKWY 
YWPYPQLPAKWY 
TLPPSPLATPWP 
IDRTVFLNKATG 
VGADTTLSSKGK 
WSLPPSLWMPPQ 
APPPWKLPDYEP 
SKITCTLVGKHE 
PHNLWALYLPHP 
QQTNGPLEPPWP 
LWLPPTLPRPHL 
LTPPDPLDDPWH 
LMWNHSLQWFPS 
PPTWVPLLQMHP 
YRKYFGLVNFKT 
LPPTWQLQWKPS 
HSKLPWLPLPHS 
LPHSSSLPPWAR 
GKTVHGLMILKV 
LPWLPYLKPAST 
HMPWWPLTFPHH 
PLPWHLLHTAQP 
LDSHWPLPRLTP 
EWSPHMLPWPGP 
PPSFPSLPNWYH 
PPYPWDLPYPSQ 
HMPWWPLTFPHH 
MWSTAWLSPPTP 
WRPPLYLPTPPP 
NIWPLPLWPAQL 
NPLGWSLPLPFS 
PPNNSWLPTWTP 
TPPPPPLPYPFL 
PPSGLWLKHPMP 
MWISPSLPYPHP 
LHPNTPLWLFYP 
PTFRWPLPRWPS 
TWLPTSLPTPWT 
LHNWTHLPPPGW 
NSWPTHLYNWSP 
HQQPASLWYPLL 
QSLIWRLPTWSP 
LKSWSLLQYPLP 
RPWDSPLQPPPL 
QPIAYPLPWFPP 
PLTPPLLQTPWR 
SPMWHTLLLPSH 
PPPPLMLQWPIP 
HSLWPWLEFATP 
QTWPPPLQPPTT 
PWHPQQLQPPQH 
PWHPQQLQPPQH 
WSLSPLLLSPWN 
NNPPWQLLPHSR 
LQWSLWLTPVIP 
HLWPDLLPWIFH 
HLWPDLLPWIFH 
VPWPWPLQLPRR 
QPLTWPLSRFPL 
GMKDGRLAKVDK 
LSPMWHLHTPHR 
LPWMPRLASDSP 
LHWIWLLRPPAW 
LHWIWLLRPPAW 
TAPWLPLTPWGR 
WPQQPWLTSAHY 
LSPWPALYWPTH 
LILPSWLLQPPI 
PLPSLSLPSPPW 
PLPPWLLRYPNP 
AWHPRNLRPPFP 
HSLSWPLDPPPT 
KPLQSWLLTPQW 
YRKYFGLVNFKT 
MWPVTLLRPPRP 
RLPWSWLPSPPT 
LYSSAWLPIWWP 
MPTIRWLEPPPP 
PPSPWFLPHIPP 
RSDALPLPPWPS 
PQTPWQLLPPQL 
HPSTLWLRPFAP 
QTHPAMLPLWPY 
WPHHTDLPWMLP 
LHSPPSLPSHWS 
PPNPSRLPNWRP 
PPQDHWLEPYHP 
ETKYEDLYTYFE 
PAQLLWLPPYNT 
SQPNQWLPFWSS 
HHSPPWLPQDSY 
TDFVLKLGEFVT 
LPNLYTLPPWPL 
LPPPPHLHTFFP 
LVPPWRLNNWPS 
LMHPTSLEHWLP 
PPYPWDLPYPSQ 
TEWPQNLSQPWP 
NPHDWPLNHWPP 
GVTYTVLQGFRK 
TQSLPWLYLNSP 
LNPNWRLHSWHL 
IVDSIKLDKQYE 
PSQNPELWNMPP 
LPSPWLLYLHRA 
WPHLTPLKWHPA 
QPPLWFLQPSYH 
PWLPPWLSMNPE 
HPSWQTLMQPYP 
MLWSPQLLPWMI 
PWPPFQLFSLSP 
LTPPTWLYPQRH 
RSPQPPLDWSPP 
IPFPWWLLIPSP 
PHMWTFLHAPWP 
THMPPWLHLPTT 
TAWHNPLPDPPP 
WQPPPTLTIPQP 
PWPYSSLAPPPS 
LSAPMWLHHEPP 
PPWWQPLWLVQP 
TTHLQWLIPPWP 
LPQWSPLHTNLS 
LPPNPMLHWHLH 
STLTVTLKQVEV 
SVYLDVLGAVKT 
TPPPSALPWVPP 
PSSLNWLSPEPP 
PPNLWSLYATRP 
HPPTWSLPVSLP 
LWSPPLLWHQTP 
LPPNPMLHWHLH 
LPWTPLLLFHWH 
TDTTTTLGFVTT 
PPWPPWLPTSPA 
LHSPPSLPSHWS 
PPWPPLLPTSAM 
WPPTPPLLLPPL 
PPAPPWLLMHPN 
PPLQHWLPHTTP 
SKVDDMLCTAGI 
LTWHHPLPPTFA 
PSTPWSLHPMLL 
WSPALPLLWLLP 
PPNLWSLYATRP 
PAQLLWLPPYNT 
VRVMNVLTLVAG 
VRVMNVLTLVAG 
TPKLHPLPWHLP 
PSLPPLLNWSPL 
PWPTQWLNYLSL 
GTGGVFLNQYKV 
QPKPPWLPPSLK 
TQNWPYLPPPHH 
GVTYTVLQGFRK 
FYSGNGLEDNGV 
QTLPWALHYTPP 
ILALPWLPPYLG 
NPSGWPLSLPPT 
KSWPDPLHWPWT 
TKLQVKLDAAGG 
TWLPLWLFKVPP 
ESLLPPLLSNWP 
HILSWSLRPYSP 
LPPPPGLYTSPW 
PPPLWSLRNYAL 
QLDHLGLPPPWP 
PSWSPILSFPWM 
PLPGWQLDLPSP 
LWTMPPLWKTLP 
ATTITTLVTTVR 
CTVVAVLISTVL 
RLTPWALPQAPP 
LPTQSPLPLPWA 
NPPPTLLWPPIS 
WSLPPSLWMPPQ 
PLLPWTLPYTAP 
LTPQWTLWTNLP 
PLLPWTLPYTAP 
TRLLPPLWHSDP 
PPSQWSLPQTPL 
GWQPPPLWKMSH 
HPHPWPLSHMLY 
APLMPSLWPPTS 
LSHFHPLLPYWL 
SSPPWSLMEQQP 
PPWPMRLWVPIQ 
WPWQTPMYLMTP 
QPLSWPMHDTPW 
TPTPWFMPSLMP 
SPSTIWMPQSWP 
KAIQDVMTETDV 
LPQPWPMERLRL 
LLPPHWMVPLPY 
AQGWPPMPWSFL 
PMWLRQMETPPP 
AQGWPPMPWSFL 
VTVHGKMTRVAT 
TPPPWNMFPLAP 
YNPWLSMWPHPL 
YNPWLSMWPHPL 
LNPTYPMWPLLA 
LSMLPWMPPLGD 
LFPWHPMPLPPN 
NSLPWNMPPLPH 
SAVRTKMTTRKG 
LPQPWPMERLRL 
NKAIKKMSTITK 
PPPPTHMRPWPT 
PPPPTHMRPWPT 
GHLVHGMEDDGD 
TMRPTPMWPQSP 
PMWLRQMETPPP 
MWMLTSMTPPFP 
LPSRPPMPPPFP 
VGVPTGMDSKGT 
LFPWHPMPLPPN 
SRALPQMWLPIP 
KPLPSPMWAPTP 
RPPWPSMPLPTP 
CELSVIMIVKST 
LQPQLLMPWPFQ 
PPQTVTMWPPRL 
DSHYWYMPPPWL 
VGVPTGMDSKGT 
LTWALGMPSFWP 
PLAPPSMYMPPW 
LPPQRIMCWPSP 
SLPFTWMPQPHP 
PNWDRPMPLPPP 
NHWPTPMPLPLP 
NHWPTPMPLPLP 
SLPFTWMPQPHP 
LKPYPTMWLPML 
LPLPPHMQLPRS 
QTSTWPMPHWPS 
ADTVFIMTGDDN 
LSAAWPMQPPYM 
LSAAWPMQPPYM 
SVPWHQMGQPPP 
HLPPDWMPWIRR 
PWRAYPMPPMWN 
DTTSITMTVIDD 
YIGYDTMFGMDV 
PWRAYPMPPMWN 
PWSPQLMSDPPW 
LDIPPPMYLMPW 
NKAIKKMSTITK 
DFPLLQMPPWLA 
KTIDGTMVIALG 
PLTPPLMSPPFW 
ATFTTIMVVEEK 
VTEGVTMVGYNR 
IITHAGMVKVVR 
IITHAGMVKVVR 
IAWAPPMWLHPS 
SPPPWTMYPVAP 
TTQDKNMKLVTK 
HLPPDWMPWIRR 
LSRPPWMPTNPH 
MHTDKGMVMGKK 
THTGDTMQDVRV 
GVKPETMICNTG 
TTQDKNMKLVTK 
LWSSHQMYLPLP 
HSWTLPMPWHQL 
IVTAVTMSVGGL 
EYASKVMETVVV 
PPPKLPMWTNWH 
LPPWPQMWLSTL 
MPMLWPMAMHAP 
GHLVHGMEDDGD 
HPLALPNWPSRM 
TVAAVLNKTTVN 
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NGTQSDNGDTQT 
ILESLENQVTVG 
FGRREGNRTHKQ 
GRSKHHNENTVN 
SPWLRFNAPMWW 
VHDIEENDSTTF 
IRGENTNATEQQ 
IHSKTGNACTSV 
HNLPNWNPHLQP 
TYTNNYNVVSGT 
ITGRAHNKKEIK 
TEWWPPNWLLSY 
EAAIGVNHSTVK 
GANVSTNTQTTV 
SMWPPLNPAFEP 
FNETDENESATV 
KGNIFHNTVTTD 
NVGHGNNTITST 
LPHPAWNLNQPH 
VEHNKDNVQSNT 
GRDDTDNVKSSS 
GFTTSTNEGSDE 
ITAGNHNEESGI 
FTAVEHNSEATV 
IASKYYNNYYTV 
VSGNISNILLVV 
LALQWMNPMSPP 
PSNWPPNHNLSP 
PQWMQSNPWLTS 
FNETDENESATV 
VSETQENSRGDV 
IFNTIQNGQSTG 
MPWPSTNSYSPP 
DRNTKHNTDGTK 
TGQFTTNTTGER 
SKISSKNATTGI 
LTHPPRNLPLPP 
NHGATENTTTSV 
LTHPPRNLPLPP 
HLMWHGNTMLPP 
PWPWHINHPLPI 
GHRVVENQKLVN 
PVTCAVNTGTKI 
LPAQWLNPQRTP 
GHSSKCNGTFET 
GHRVVENQKLVN 
ANKTETNTNEIA 
PDTEQVNACRKK 
HCTRTRNKQRGT 
TKFRTANITDKQ 
VTTKQNNQVRKT 
QWPNAWNGPPPP 
ENIEHVNRVRRD 
HLPTWRNITLWP 
IVDQVDNGIRDM 
EATTHGNQVFTD 
KKANSGNTVRKT 
LPHHPLNQWLHA 
KKANSGNTVRKT 
STSGTTNHVCGV 
LTHWSPNQWLPW 
DISASSNVVGGT 
HPLTWPNPFIPL 
DISASSNVVGGT 
SVEENYNSFCTT 
ERSKIINNSGEQ 
YYTDRSNDTNDD 
EEKIARNAVCSQ 
ANGILKNKDQGN 
YYKKSSNKNQTC 
STQVDTNTGLTG 
PQSPPRNMWLHL 
MPLAPWNPPNPS 
VFDAVMNGTQST 
NSLQPPNWSAHP 
YMVISDNTDGDD 
HSPMPPNAWDPP 
VAKVMVNTALDV 
VFTNNSNIKGLV 
GRSKHHNENTVN 
DRIDTANSDGID 
TIYIDINTVQTT 
GHSTAVNTTQVV 
PWPPPMNHWQQK 
GHSTAVNTTQVV 
TIQVVENMKQIE 
TIAKETNSVTES 
LMDPWQNSPTPP 
TEDTTKNTKKEL 
GSHEVSNGTAVS 
IVTHEHNTRKNT 
VHDVPVNVHGQD 
TAQSEVNVDKTT 
NVINQENDQKNE 
GTTEEENAHTKN 
PHENPLNWLMPH 
TTNETGNLTKTT 
IAQEVVNSQDIV 
SSPPWYNWLPTI 
CQNQKTNGTAGL 
LLHWPSNPWYSR 
LPHWFPNSTTLP 
VVATIVNHVKPE 
MSIWPANYPPWH 
ILEIFVNKQGVT 
VRVVAFNEIGTA 
RVEKGTNASKFG 
RMPTNQNPPPWL 
YMVISDNTDGDD 
VNQGIKNVFDFA 
LTQNLDNWWPPP 
TVDKHKNAITNT 
TTNETGNLTKTT 
TDKYHTNGSVVE 
ETRIEKNEHAGT 
PLSPWFNLAFPP 
LHPATPNSTPWP 
IVIAADNKIYSD 
IVTHEHNTRKNT 
LPNNPWNRRALP 
RVEKGTNASKFG 
DNTVSTNVQFVN 
YTTTVSNVTTLV 
SPLPSVNPWAYP 
QTTRGENVRINV 
KTVYVSNVSFIV 
LFQPHPNFLWPP 
ITGHNINSVDTD 
NGTQSDNGDTQT 
PPSLNSNQKPWP 
EPWPYSNSWPPL 
VHDVPVNVHGQD 
TPMPSPNQLPPW 
LKVVTLNGAVET 
PPWSLSNLPVPP 
KTGINFNKFDLK 
TDTDATNITIHE 
FPWMSPNRLPPP 
PSLPPANWDFLH 
ITIITTNGPIQV 
LPQSNWNRMPLW 
HSWPLMNWHWPQ 
NTQMPWNLRPYP 
PIPQWMNPLAWQ 
TVAAVLNKTTVN 
HLPPWLNLKYQP 
RNKIGSNGKSNK 
NPWPWLNSYPPL 
EQAVGGNHTDRV 
PPPNEHNQWSPP 
EQAVGGNHTDRV 
SESPWPNLHSPP 
TIKRRGNIRERE 
QLPWQQNSPWTY 
SWRLPHNTPWPF 
QPPPETNTLWLP 
ETITTINTGEHT 
KLDAKQNIGVTE 
TTTQTANTNNED 
YITTTSNVENVK 
NDTETGNIIFKL 
QTSGVQNDIVSK 
YDVIGINHTTGN 
LVLYDYNGKVAV 
RVERGKNKVVNH 
STSGTTNHVCGV 
PQWPNTNPWNMP 
IIENFKNANVSK 
PLSPWFNLAFPP 
TGVSHGNNGTTE 
SISFTCNVKEIT 
YTTTVSNVTTLV 
RTRQDTNDVNND 
HSSPPWNHPYHA 
TRQISKNEEDVK 
VTHSKINSGNNK 
TAFIGENSVNTK 
TKTTAVNSTNNT 
TEATDTNSENTG 
GSRSKNNEINIG 
ETVSQENLENGK 
DLWLSPNHTMPP 
NPWQALNYPHLP 
SDGTNHNKTTGD 
GLGVMVNDTTKF 
TVDKHKNAITNT 
LQPLPWPPHMQT 
HASWLWPATTPP 
ISRIQCPKTTVK 
IPPWTQPPNMSP 
SSPIPAPWMMPL 
SSPIPAPWMMPL 
IPPWTQPPNMSP 
PPHICRPWPSYP 
PPLNFTPQLTWP 
LHNPLPPAWMPE 
LPPTRPPLWTWP 
NAVNNKPVVTGT 
PLISHAPWNMLP 
LPIWRMPPHSSP 
KLPPSWPLQTLL 
PLPRRWPPNMLS 
HMPPWQPTPRDL 
ALWPPLPLPTFH 
HTWTLPPAPHYP 
TPPMLIPPNAWP 
PMWPPLPPQHDS 
PPPHTSPSWMPS 
MPMWRPPLVMPY 
LPSPAPPPPMWT 
PMQYPLPWMMIP 
PRTWSPPEMMPW 
PALWSPPLPIQP 
NLQMPWPTPMPL 
PWYLSQPWPHEP 
RPSPPRPLPHFP 
HLWAQAPQLDPP 
ARLLHPPHNLWP 
QVPPSSPWLLPT 
PLKPQWPRLHPR 
APPWLQPLPEFN 
PSWPYPPNVLSP 
TPPPPWPHLLKV 
QYLEPQPWLLPL 
TLLSPWPHITLP 
RHLVLIPPPHWP 
TSPSNWPLPLYF 
SPPPSWPPLHKL 
LWSPPTPPQSPL 
SQSWPPPPMLGP 
ECPDADPVDTDN 
LTTPPTPPWLSR 
SPHLWQPPMLPW 
DWPLPPPHLLQI 
PLVPPPPWTLTP 
PHWIHPPWYLLF 
WFERPLPHPLWP 
LAWPPYPPSLSV 
FLPSTPPWPPHA 
SPQCQSPPWHPH 
EVNGVIPRGNTV 
QYLEPQPWLLPL 
PSWQPYPSPHPR 
LQPGWPPLYQPT 
RFNMPPPPLLPH 
LWSTLPPNPTWA 
STSPPWPHSSWP 
LWSQNLPNWSTP 
NPPTHPPNWLWY 
KPQPPSPWMLPL 
PAPTQWPMPHLV 
WPKPRPPPWLAI 
RLWITQPPPLPL 
HPPQLPPPPESW 
LPALYPPPWLWM 
SPPNWLPAKSWT 
SPPSLYPPWLWS 
LPLTPPPWMSPG 
SPTLWLPPTSPP 
WSTSAIPPHLPW 
SPTLWLPPTSPP 
MNHMTWPPASLP 
DPQSLPPPTSWS 
QSSKRPPWPSPP 
PHPLYLPWLSVP 
PPDSSLPWPSRP 
PPHICRPWPSYP 
PPWMLLPIHLNP 
HRALAPPWQSYP 
ASKWQPPPLSLP 
LWSPPTPPQSPL 
WLPLDPPWFSQL 
WPPAMPPWPSTI 
PWLRPLPLFFPS 
QNWTNQPNPWFP 
INSGIVPNDEEK 
NPPTHPPNWLWY 
IPSQQFPLWLMP 
SLWPSLPFYHSL 
PHFLPHPNPWWH 
LPSWGPPFPLIP 
RWMVLPPNNWQP 
PPPWLPPHNWEL 
TLLSPWPLLAYR 
HYMWHHPPPLPP 
HWGLPWPIWSPP 
PPGSPHPAAWLP 
PFPWPMPVLPHA 
PPPDSPPWHGAY 
PRPPPYPLTHWP 
APPPWRPPLSKQ 
KPQLQHPTPWPA 
VPPPLWPKFSYP 
SQPRPPPHWLMR 
PPPPAPPPWSTH 
PPWPNPPNSSSP 
PSPLWKPYPSPP 
PHPHNSPPWLPD 
NHWPNLPPRYTP 
WKPWPWPPLSLM 
LTTPLQPWQLHP 
TALPQPPPPSWS 
PAPSVWPPQLVP 
TPMQSWPPFSAL 
YIPDLMPWHLPW 
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LPASNWPPASLL 
MVVTDVPTDVKT 
SHMLWSPQLSPP 
NLPSQPPPHLPP 
RPLHTNPQPSWP 
LQHWSTPLNSPP 
AYQPWPPPWLTE 
HWLLRPPQNSWS 
NKVADAPQCSDV 
LWPPWLPGSSLI 
FPWPASPYSLSP 
PWSNLTPALLWH 
WLLPLSPPHYPH 
LPSLWRPRQSYW 
LWPPPEPSFHSM 
QPPWIRPRLSVP 
QPLWPMPLSQAH 
HTPPSWPPSLSP 
WPKPRPPPWLAI 
PPSQSRPYPLPP 
PNPWSTPLMSSP 
LEVWPTPWSLPM 
WGLNPPPPKLWY 
PPMPWLPLISTM 
SAQSLPPSPSWP 
LPSWGPPFPLIP 
PPWTWSPSISLP 
HAFWTMPFPLWP 
PPTWPPPSPSLE 
HPAWIPPLPSYQ 
WLLWLSPPTLWH 
LQHWSTPLNSPP 
HPQYWSPLPSPP 
TPPYPWPTDSPP 
PSTPSWPPKLLY 
TLWPQTPWSGYM 
LHPSLPPMKSWP 
PSPTPLPWPLQP 
LHPSLPPMKSWP 
LPQPSWPWHCYR 
PHIPPNPMLSWP 
PGLPPHPQWLSR 
LPFIYPPQTLPP 
PPPTMAPWLLSP 
PWSNLTPALLWH 
HMPPWQPTPRDL 
PPWPPTPLQAIH 
SWWLLAPQDLPW 
HAWLGYPHPRPP 
SLFPWPPLQLPL 
EEKDTEPTDTRD 
LNPPHWPTPHAP 
QPTWTYPHWLTP 
RLTWPSPLWLTF 
PIPQPQPSPWHT 
LLFPAKPWHRLP 
SQTTPWPLMLPP 
LPPLPLPWKRLP 
IPLHWAPVWLPP 
SPPRLLPWLRMP 
SPWTPPPSLLWR 
QSFLPHPPPHYP 
PYQLWSPWARLP 
PLSPWSPWLRHP 
LLPQMTPPPRPP 
NSPPSNPLWLTW 
MIPPPPPWHRRS 
KPQPPSPWMLPL 
LHMLWLPALRSP 
PSPWSHPPVRVP 
PSPWSHPPVRVP 
LNASWPPQMALR 
APQLPPPTWLNI 
SPQPPHPGHWLL 
TPPPATPPWRPS 
LYPHSWPSSPFL 
QPSTSWPAPRLP 
LPQPPPPDYRSP 
MPIWPPPQPRAE 
SNPLAWPQLRRP 
MPIWPPPQPRAE 
SPTVWPPAWRFP 
PPWPWYPSVAAP 
HYEPPWPLARWP 
THPLWAPLWRMP 
PMPMWSPLHLTA 
PMPPWLPRELGQ 
PPHPPTPRPLWP 
ALNWPLPSPRFP 
MSLLWLPGRWPP 
QLWPTMPPTLAP 
LAWGWSPWLGPH 
RSRPKWPTHPWP 
ALTWHPPSTLPP 
PDVLPRPWPLMH 
LSPHLHPSIWPP 
PPWPWTPPSYTN 
SFPTPPPWPDPQ 
VLPWTPPDRLMP 
RPPIPLPAWLSS 
LWQHPPPSSLHP 
QLWWSQPSMLPP 
HPPPHWPNDRYA 
ALQPPHPSWHLS 
LPPSSPPPWELS 
SHLQWPPPPAPS 
LSPSLWPNYLDS 
HQPWPPPHPRTQ 
PTAMPWPHSQSP 
PDVLPRPWPLMH 
WTTPPWPGPLPL 
AVHLTPPPPQWH 
LKSWPAPILQPP 
SLQSLPPWAQFP 
SLQSLPPWAQFP 
RSNPPPPEWQPP 
QTYWLGPLWLPP 
RPSSWLPPYQAT 
SQTTPWPLMLPP 
PPFADPPWFQPP 
NHRLPEPPWAYP 
NPLQWTPSPLKP 
LNWLPQPWVLNS 
HPTSWPPWPQDH 
LWSNWPPHTLEP 
LAKGPTPWMQLP 
LPAPWSPLHLPV 
MQSTLPPWTLAP 
PWYPPPPYLQWF 
SLNNWPPSPWPH 
LTQSWSPYSQLH 
PSWLFAPAWQRP 
PPPLQWPHKIWW 
NWLSPGPVQLPW 
LAWQYLPTRLPP 
PLGTSWPPNQPP 
LWLLHRPHPLSP 
PPMAHLPPWQYS 
WPPSLPPFPQSS 
NSPPSNPLWLTW 
PSVYHLPWPAYP 
NLQSPSPPWQPT 
TPPPPWPHLLKV 
WPPSLPPFPQSS 
HIQPSWPPPQDW 
WLSPLPPLWGTP 
PTSRAPPWTLWP 
PPLAIPPWAPYS 
PWLDPRPWPLPH 
RPPRSPPLWQIP 
LFSGKPPWPLFP 
LPWLNAPAMTPF 
LNPPHWPRHQRP 
LPDWWPPPQLYH 
PALWPHPLTQNP 
LKPPNWPAPQFS 
LPQSVRPWPLLR 
LPAWPSPLPQPH 
LWSPLNPRLWHT 
TIIKKAPSDTTC 
QRWPPPPSNQWA 
PAPQLPPLWHSY 
AWPASPPTPSPW 
LWSNWPPHTLEP 
LTDWPFPRPWPH 
QPLPWLPLRQTY 
LPFLRPPPQTYP 
VSIVTKPTGTST 
NPHPSPPSWQDP 
QWHSLLPRWWSM 
LSHLIPPWPLAL 
WAYMAPPPWYTS 
IPSQQFPLWLMP 
PLQFAWPHQLPS 
PMPWESPLMGLP 
LVSTPFPMWQPP 
TVEVESPCMKQD 
KPPSQWPPHKDL 
QIPPWPPTEQPP 
LTSQPWPLWWAL 
HHPKMPPAPQWP 
FPPPWPPHGQAP 
HLWPPNPEPQLP 
LIPMWPPHYKRP 
RKLPAQPWWPSF 
PPSTPWPNTPMA 
LQPSTIPHPPWA 
TPWMTTPTLPPH 
TLWPQTPWSGYM 
SLWPGMPLSHWS 
NLPTWLPHSPHY 
HAALPPPNPPAW 
PFPWPMPVLPHA 
RQPLPRPWPPYL 
HQSMPPPNPPWQ 
ALHPTLPWPHHL 
DDTWPWPPHPLL 
HPSEPHPWYMLP 
EPHPLYPPPPWS 
LQTWPSPPTPFP 
PTPLQPPWPMHC 
PPPWADPHQPHF 
LPLPSPPPWPKT 
AFPWHRPLPKWP 
IPHMWLPHPPQY 
HAFMWPPHHAYL 
LWASMHPPKPPP 
PMQYPLPWMMIP 
SFPWPAPPQPLY 
SNRWPPPPAPMP 
QIWTMWPPPDWL 
PMTILSPAPPWL 
LPTPPAPWWPSS 
LWASMHPPKPPP 
SSLHPSPPWPHN 
HMQWQSPHPHWD 
MRWLHPPLQTQP 
SVFLLPPPPPWH 
PPWKLSPPHPNH 
VRGTKNPTDKKE 
LHLPWSPPPPAE 
LQHRPLPWHPLH 
SPQPYTPWLPVP 
NKAEATPVHDKE 
LPVWPKPWKPPM 
SDLYWMPWQPPP 
LDHSPPPWTPPQ 
SWVSPSPWTPPP 
LTPFSSPPPWHL 
SQWEMHPPLPWA 
SMQYWSPHLPYL 
WNPTSQPPSWPI 
RPHHFPPPSPWP 
LWWLAFPMLPNP 
PSLQVPPWMPLG 
PRPPPQPWQPST 
PLFHSPPWTPTP 
HPFPNPPWHATP 
PQLTHWPWPPLR 
PLGTSWPPNQPP 
PPGALQPWLPRP 
PYTPLWPAYQLL 
LPFSTPPMHPWL 
PLWLPQPITPHA 
PPHSFPPWPPRS 
NPPSPLPYWPYL 
HVAKELPWPPPM 
YPEWPPPWPPNQ 
HVAKELPWPPPM 
TNPTRWPPPWQH 
LQPPMWPFRWAP 
PFYPWLPFHKMP 
LTYLSLPPWWNP 
WKPPLSPLLPYH 
WLAPLPPWLPLE 
LPALMWPPSPRT 
LMHLHWPPPAWR 
ATSTMSPWWPPY 
HFPSPPPWTPKL 
ETPLHIPWLPSP 
MHRMLQPPPKWP 
HLHSNPPWYPFP 
SMSWLTPIPPQP 
QPLWQPPPTPSP 
SPPLLTPWPDSL 
HTPQHPPWIPYH 
TPTDNSPWPPPP 
TQLWNSPWLPPH 
SQWEMHPPLPWA 
LHSGWLPYWPDM 
QSPWHQPPNPPH 
LPLNWSPAQWPQ 
SPITWLPYHPWP 
ASTLPWPQAAPP 
SSPWPPPPTPYT 
PWNQLHPGSFLP 
PSFMSPPPLPHP 
SPNLWLPRLKGP 
FPPKQLPYPPWR 
DPREMWPPPPLH 
PWFLHSPYLPNP 
SGDGKEPKKKTN 
PPWTLQPYTPAW 
PWPRTLPHTFPP 
HSLSPQPWAPSL 
HPWQNMPAWPTH 
SDLYWMPWQPPP 
MLWAHQPYFPPP 
NRGLKVPPPPWP 
PWWHMPPLHPPQ 
PLTWPSPLSTYH 
NPLQSSPPPPWT 
HLTLPHPWYKPP 
ALPWPRPTPAWP 
HPRWHTPNMPRW 
PWPDPPPPLPIV 
PAPWLSPPPPIP 
PLKWRLPYQPPH 
PWSPAPPDWPTA 
PPWLPYPPTPEN 
PPLSWPPPHAEQ 
PPWLPYPPTPEN 
PPTLNWPRLFLP 
PPSNWTPPYPAN 
QFPWTPPPYPSE 
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LWLLPSPPHFRA 
KLPPSWPLQTLL 
NQQTHPPWPPPR 
PSIPQRPPPPPP 
LWHPTLPFAPWS 
WMQLDSPWPYST 
PQPWLTPPTWLK 
MMLRWSPKNPPW 
LTPWSPPPPPVI 
AMPWIPPFPPLL 
PWLTTHPPTPHH 
PWPALTPYEPHL 
WLPPQRPPLPRP 
ASWLPTPPLPHA 
PTWFKLPFHWLP 
AIHHSPPPWPPF 
PPLASLPPSWSY 
PFHNWLPPPPLA 
LPTQQLPHWTPP 
PSPTIVPPPPWP 
AMPWIPPFPPLL 
HWAKQPPFTWLP 
TKMWPLPWTPNW 
HLLWQAPPPPHI 
PLTWQLPPQPAP 
PWSSPPPPHPQH 
FLPSPWPLWANP 
PLTWQLPPQPAP 
TSQPRTPWQPPP 
HLDTSQPPWPPT 
ETPLHIPWLPSP 
AGLPAWPPWPQP 
FPPKQLPYPPWR 
LHLPPHPPSFLP 
YTPFQPPWSYPP 
LPSWNRPALFYH 
LPWFTNPPRPMS 
HARSSLPPWPWP 
AMSPPPPWSFMR 
NLPPWHPPPPIM 
PPFPVPPQWDPP 
NHRLPEPPWAYP 
MERFPWPPPPYE 
PRTLLSPWQPYA 
ASWHTPPPLFLP 
IAWPAAPWQYPP 
MANLTWPPPPWA 
TWYSWTPPPPLP 
SWSNSQPPQLWY 
PWPLFPPAWKDF 
PPWPWYPSVAAP 
PSSQNPPWPHQT 
WPHMMNPLPSWL 
LPSNTWPPPFSN 
TPLHTPPPPPWT 
TPHSWPPSQPPD 
PLGTPHPWLHNA 
PHTPLPPPRWLN 
HPNWEDPPPPPF 
WLLKQPPPLPRA 
WPLPIPPPPPMG 
LLMWTLPPPPPG 
HQLGNTPPWPYS 
PPQSQHPPLFPP 
PNAMPLPPAWMY 
PPQSQHPPLFPP 
MMIWQLPYSWPW 
LPWLHEPQLPTA 
DWELHNPWHYLP 
LPPPPLPLQPLP 
PPYATLPPTWNP 
LSPLWYPQPPRD 
LWPSTTPHWIYL 
LAILWHPQLPLP 
LWKLTNPQPPWL 
RKLPPYPQLPWD 
QSSAELPLWPLP 
PHLWALPQPPSY 
PPWPTLPLHAVF 
HDSNTLPWMWPP 
PVSIPPPQLPRW 
ARLHWSPQTPPW 
PHQLPAPQWPMT 
ASWSPWPQLPSW 
NAPPPWPGLPLL 
PLLWPLPHQSHL 
SPNLWPPPMPLT 
LWPIPLPHSMKP 
SQWPPPPPSAHF 
SLPWLTPYTYHL 
PMPSPWPGRPPI 
HAALPPPNPPAW 
LAPPTWPTEIPP 
PWNQLHPGSFLP 
TPPMLIPPNAWP 
LWKLTNPQPPWL 
PLTWPSPLSTYH 
DSPRPLPPSWDP 
HPHPPPPQPPFP 
RSQQLWPPPYHF 
PADPPLPAWPPP 
STPLHQPPSWPH 
SPPSWLPPSFEE 
SLWPLSPRVPSP 
MWRPSTPPLIWP 
SPHLWPPRSPIM 
FSSSWLPLTPWA 
LHPWMHPRSPLL 
TTEAEEPVVAII 
PPSSWPPIDWYL 
APSLWHPQPFSY 
APWSNLPAMPPW 
DLPWGPPRTPPH 
PQLHPPPLLPTP 
KEPWPPPLTPWY 
KMVPTPPWPYTP 
EYIKIGPKTITE 
LHPDPPPWLARP 
HDLWPWPRYPQA 
DLPPWQPRYPPK 
TSWLSMPPWPLR 
PPPLEEPWIPPL 
PLPWFHPLPPNM 
HYLPDPPWSWYN 
NWTPPLPLTPPW 
HPWQNMPAWPTH 
VSAVVDPHVIKK 
LTHAPWPSPPLH 
LPWPDPPFTIQA 
PPPPQMPHPYAT 
LNYTPWPSLPAY 
LTPDMWPHPYVA 
FQTPPWPHPYVP 
APWSLSPPLYTP 
PPWPVPPINFPP 
LWLHSPPSPPRT 
SNRWPPPPAPMP 
TSFHPPPWPYTV 
HPPWKYPAYPPP 
SSPTSLPPTWPY 
SQQTPQPPTWFP 
LHYPPPPWRYTP 
EDEEFKPGKIYV 
RNFPWPPPIWTS 
LSMLVPPLWPYF 
LYPSLWPFPMPS 
LSYFPPPPSWFH 
RFLGISPPWWLP 
KPTPPAPPLYWP 
QPPSLWPSQPPP 
NAPQLCPWLQQP 
PPPPQPPPLYWT 
PHILWLPPPYPE 
PFHPVWPPPYSP 
QPPWVFPRPSWH 
RPSPLWPDKIWP 
PSSPQNPSLPPW 
SPPSPPPPTWLR 
WAYMAPPPWYTS 
LWIQWPPPLFPV 
LHAAWSPPLIPP 
EPQLPWPPTYLT 
EPLTQTPPWYSP 
PLWSAYPWHPPP 
WLMYLPPLLPAY 
LDHWTDPPPWTP 
SMYQPPPQWYPR 
RPSLWHPPPYPH 
LPPTPTPQWTHP 
LSQPGWPALTMP 
SPTWTLPLHPEW 
PIWTLWPSSPPP 
PPRSWHPSIYSP 
TFLPSWPSQYPL 
TPEWAQPLPPWP 
LMPQLHPHWYSH 
LRPLTPPNWFEP 
LPLHGWPPHTAP 
TPHRLPPTPWFH 
HLTWPTPSLPSQ 
HPFTQPPNTWPP 
EWLPTNPNLWSP 
TPSTPWPLLPYC 
QLMLPKPWMPPT 
LETPRPPPLWLP 
HLSTTWPLAPPL 
AMPPLPPPPWMP 
LNFLPPPWLINW 
WLLWDTPPWPLT 
KIWSDPPPPWLS 
SFSLPSPPPWNL 
HWPPPYPLAPPY 
TPHPPLPPTWPY 
MLNPWPPSFPPE 
MLNPWPPSFPPE 
APPHQLPIPWTP 
PLPQTSPLHPLP 
QPSCHLPPMWTP 
PVQSPSPPHWPP 
GWPPTLPYSWDP 
LPQSITPARWPY 
SRILTPPLWSLP 
ASSRPSPPWFPL 
HLPNDCPWLQLH 
THLPKWPLPPFL 
HPLWFPPHLPYH 
SAPHLLPLWPSP 
YLPHNPPPQLPP 
PPPSLDPPMWKR 
HWLMPSPEQPPP 
HTVMSPPPPWAP 
PWPSSLPLSEPW 
PSPSQPPNQWPQ 
HPPLTWPMHPTP 
LPFSTPPMHPWL 
LHLQKHPPSWLH 
LPWSPWPARNLT 
LQVSWPPLDWPY 
PPQFWPPQLWMV 
PWPSSLPLSEPW 
QSFSSQPPWFPW 
LPTQKPPAWPFH 
WLVWPPPSWPPH 
PPMPWLPLISTM 
THPQEPPLPWFL 
HLESSWPRLWPW 
QFPPQTPMWPNY 
SPTISWPTLPWN 
LPQSITPARWPY 
HLESSWPRLWPW 
LSLRLPPSHWPL 
LRPKLPPLPWHN 
SPTPWIPSPWYH 
RSRPKWPTHPWP 
TLPTWMPNPYWL 
QPMPDLPSRWPP 
HPWLPSPAHPWF 
WLAPILPMVPWP 
PPAMPHPPLPPP 
PNWSPPPSQWHI 
LTSQPWPLWWAL 
TLTAWLPPPYSH 
THPMLWPHLPWW 
LPFPNQPLWWPR 
PFSLPQPPHTLP 
LWQMPFPTAWYP 
PFSLPQPPHTLP 
TLPRPPPMVWPW 
PWESQTPTPWPS 
LPPWPMPHIEYM 
PLLSWLPTPWTS 
HYLPDPPWSWYN 
PPSPLSPHWPAS 
PSFPTWPTYPLP 
ILSSQTPHPWYP 
LMAWLAPWNPYC 
PWPNWPPTYPNV 
PWPSRPPTPPQF 
HPLWFPPHLPYH 
SPPWWPPKYTLP 
AHLMQPPWPIAW 
HLKAPLPWSPPA 
QPLWLLPWAVEM 
PAPSVWPPQLVP 
LEPFHLPWPVWP 
QPWGRPPYLVLP 
PPPHLPPPWVPT 
RPYWLQPHAHWP 
WLPPNMPNLHPL 
LPNWQAPPLHGF 
HHTLPQPPWVQP 
QPLPVWPQMHTL 
LPGMHMPWAHYP 
LNWIPPPQRVPP 
RSWAKNPQPHWP 
VTTGKDPVTNYE 
GDHVHGPVRNTT 
PPLPPWPGLVHQ 
PLSGQPPWLNSP 
LWSMWPPYHTAQ 
SSQPWKPPPNPP 
LHNWHSPWHNPY 
SLVPWAPYLTPW 
SPRKQLPWLHPR 
MPPLPPPSLVPP 
GDHVHGPVRNTT 
TLTAWLPPPYSH 
SVAVRKPTTVVE 
LSATSLPWPNWH 
QLTWEPPPLNWT 
HPPQLPPPPESW 
YPTPWPPHLYPP 
WMSSPPPPHNPL 
HLNPWYPPRNPF 
PWHLVVPPHSWL 
MTLPPWPSSNFP 
PTPLWLPCSTLP 
SPRWLPPSTYWR 
LHPPWRPLPNAI 
QLVNSPPQQNWP 
SAPNPWPLPYLL 
SNPWMMPLPNHP 
SIPTFLPWYLPP 
QTLPPWPVSQWP 
HWLMPSPEQPPP 
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PTAMPWPHSQSP 
MSTPPWPQMNAH 
LPPTMWPTLALL 
PPHQSYPWLAYS 
WTLQHPPPLHPS 
LPLSWTPYLPLR 
HWGWPPPSLPHF 
PHLVPWPLPYTR 
PLHWNQPPLHYL 
PWLLHTPLPYFP 
SFPTPPPWPDPQ 
RLWPDLPHEYWL 
DPHWPLPLPYLT 
HIFQPWPLWNPL 
ALWPLDPPQHPA 
PPWPLTPSLNEP 
WAMWNQPLPHPP 
TPLNWTPWPHIL 
TRGPPPPLTPWP 
LPPQWWPWLTHR 
LESQWPPPMTQP 
SWHLPQPWITAP 
QLYRAHPWLTPP 
PPPNWQPPSHRP 
LPPWRKPPHTPL 
PPTPPLPWFTTP 
HIFQPWPLWNPL 
ASLPTSPWLTTP 
NMPPSTPPWHST 
PMLWRLPWPTAY 
NQPWHYPPAHMP 
WHRLSWPMHNPP 
PWLHRPPPPSLV 
LTFPQPPWWTPS 
YQPWLQPYPTWS 
PPPMSLPDLHWP 
TWPPWTPYETLP 
WTPNPWPHRNLP 
HTWTLPPAPHYP 
DPWLWHPLPAPF 
QSAPTWPPQAPW 
RLPHPSPYWHNM 
PWELLQPPMTPF 
PSPTDPPPWSML 
MTPSAPPWPHQP 
GGATSIPEDTGT 
PWPQGLPPHTLS 
PPSLHWPQTYQH 
VTTVDDPVTTKH 
IPIPLPPYWHPP 
PLMLPPPSDNWL 
TEATNEPKTTNK 
TPMFPPPPPHWW 
SAPNPWPLPYLL 
RPQAHLPPWMTP 
PPSLHWPQTYQH 
RPPHSAPLPWHP 
LAPWHDPPPTPW 
PPWPRTPPLTAM 
HPLWMWPPFTSN 
TPLNWTPWPHIL 
SPTWTLPLHPEW 
NPPQTWPHPMPS 
LSPLQLPPSMWT 
DWELHNPWHYLP 
RPWPALPWPMTL 
RQLPFNPWSMPP 
APPFPWPLHTPP 
PSWPQWPLTYRF 
SFPHTWPPVNWP 
SEYPPWPMLHPP 
QPWLTSPYRMWL 
TWPPPPPYWSYR 
QNETSIQKVEAV 
EPVKSCQEHEHD 
LLTFPWQLSTPW 
SMGLPPQRPMWH 
VTFVNTQGKTHE 
DLPWDTQLPMPY 
LTPWPWQRNTSY 
PHPWQDQLRTPP 
AGVIFTQESTIT 
LTPPWWQALTEP 
FTGYRVQEIVVT 
NACKGTQSTTTQ 
VYTEFDQIKLSG 
AKVRVKQCGLQE 
DLPGLAQWLLPP 
PPLHWPQHWLSP 
LPPTPAQPWLNP 
NDQNVIQTNTEQ 
GKVRNEQVGSMG 
FRNEIAQVNSVG 
NKTLGTQKTADD 
VSAGGVQEFSGT 
EVHSNEQDGGHE 
RLWSWPQFYYPP 
TKYVAVQTTLTV 
ILSPWSQWPSAP 
LDSDTCQEVGTT 
HFLPIAQWQSYP 
DGNSEMQDFEVK 
NQTGTEQEIEAG 
NDQNVIQTNTEQ 
PFPPPWQFPLTQ 
LSPPWLQFLSQY 
GFDTSTQKYEVT 
PLILNPQWPLRP 
VHARKNQVYGNG 
GVNAGTQSESNV 
HPPAYSQLWSHP 
PSQRWPQLPSRP 
LPSQNWQNHPPH 
TDPVTDQTQGGT 
LPPTPAQPWLNP 
EANVNDQGELTD 
DQIDFTQSVEIE 
PPPWSQQTPSTY 
NIHRKDQKNGDK 
KEQNGQQILCTV 
LPWTDPQTPRWS 
ESEYDKQVPCVV 
VPNEVRQDNGKG 
TDPKFNQGFEKC 
TTVSSNQEECSD 
PPSPPWQQGLRH 
YNYGTVQKTRTD 
LLHPPPQLTRPP 
LLHPPPQLTRPP 
PLPSWLQPPLMS 
LPWYLRQSLRPH 
EVGILQQVGRQK 
TASPWLQMTRPP 
PMSPWPQNSRMP 
PMSPWPQNSRMP 
IDQQAKQEKQCN 
RGVRVGQSVGKL 
PRLSPPQSFLPP 
PPPPTTQWAQPP 
CFAVTSQTSTDV 
PPSSPLQAWLLP 
PQQHWSQMLPWL 
PMFPPMQPPQPY 
PLPPWRQPQQTA 
LTTWPPQTWLPH 
PGLPWPQSSLHT 
QPVPWLQTSLPP 
LNGMPWQQLQWP 
LSRPHMQSLAWP 
LWPPPAQHLDPN 
IIDEIVQSDDAE 
LQWLGPQSPQWP 
LDSDTCQEVGTT 
WPSMSPQSLQPP 
VTIHKKQRNGTN 
ATATIEQITDEN 
AGTDVQQTMQGG 
LPTHNQQRPPWF 
TLTSWPQPMPWA 
TLTSWPQPMPWA 
AIPPYWQPPPHP 
GQKLAEQTDKTK 
TDPVTDQTQGGT 
IVFFRTQVNGHT 
MTSTPNQWLPYP 
DLPWPEQVWKLP 
LPNAPFQWLPQL 
RHWMTPQWPPNH 
LPLPGTQWLPTH 
AERSRGQEDGRD 
HWIPPWQITPSP 
PSQTPMQWSPYP 
PLPLWHQPFPPM 
NPPPLLQPHPPW 
AKATHHQETGQC 
HPTLSWQWPPNH 
HPTPLQQITPWP 
HPTLSWQWPPNH 
MTSTPNQWLPYP 
LPPAWRQLHMPT 
WALSPPQPPPWI 
VCQETTQAETGI 
LWLRLPQPAPPL 
PIPWLSQPKPSP 
STKTQIQEDATG 
YTHTCSQGCFSG 
GTLVTTQFGFKT 
QIHVKLQTTKVV 
NIPWKQQPLPPL 
HWHPNPQPPPLP 
PPCWSRQPPWYQ 
TPRWYSQMNWPP 
SPWKPQQQLPHP 
PHQGSWQQLPSP 
PLPPPWQYAFNM 
LPHQWPQQLFHY 
SGLTEKQDGIAE 
PPPSLWQLHPHH 
TKDEQKQTKDNS 
TTPFWPQLLPHL 
HPLQPWQRPPVL 
YSTKTEQTVIQV 
PLPEAWQLMPYN 
VYGHVKQFYIVS 
PWPTLQQTSPWL 
LHNWLPQSMPTP 
LHNWLPQSMPTP 
PPWPASQPSIFP 
GGRPWPQSLPPW 
TPLNWMQQPPYM 
RVAGQVQKIYEV 
RVAGQVQKIYEV 
YVAETGQKAYTE 
VGFKGYQPKYKG 
AFKTLVQNGITK 
LPHTWSQLNFLP 
IVSTNTQELYTC 
PWLWYRQRPISP 
GVAFHCQAKITT 
TLGTNGQKGTVQ 
ALSPPLQHLWFP 
WLPVSTQLPPRP 
RLLSIPQPRWPP 
LPRPFSQPSWPY 
LPWGLFQHPPPN 
VQVTKVQAVINA 
TNTDEKQIQIMG 
HALPPWQTHYHT 
VHQWPIQPPWMS 
MSLPWLQPDWIP 
HPTPPSQAPWMP 
NSRPQTQPPWFP 
LAGPHGQPPWQP 
RLPPSHQLPWKL 
LVWPSPQSSWAL 
LWYPIHQSHWPL 
LPPQSLQMHWTP 
TTTIEEQYKAAV 
QPPPTTQNPWAP 
TRHEGTQTRDVV 
LPSQNWQNHPPH 
NSPWLWQTWPTP 
FKRIEAQINVVQ 
WMLPRLQYPHPY 
VYYRRSQKVVRT 
SLPPPPQWPNTI 
ATVENRQEQVNT 
VIMVKIQVHAET 
RGISADQTVVFK 
IYNDACQEHVTG 
TPPSWIQHPHLW 
CFAVTSQTSTDV 
APLIWPQFLHTP 
TTTIEEQYKAAV 
MQSPLAQPWHPY 
SKTNVEQDHTLV 
CRYFKSQVGTTT 
VEHTRSQIVTRG 
GQKLFVQDRTVR 
LLFWMPQNWHQP 
FKVLFDQEVTLV 
VVINVPQIVTNI 
AKIFSSQEVTNV 
PPWRISQPPTPP 
SVKTTCQINTGF 
TSLTDTQKTTDV 
RIVINKQKATKT 
SKRVTGQEIMVT 
SKTNVEQDHTLV 
GPGPWPQPPMSP 
LTHTPWRPLHPL 
CNYDAFRVVHFD 
SLPPWHRQYTRP 
SPPNSPRQPTWP 
AETGYTRGGMDD 
ETDELKRQVMID 
RIRNKNRNGHVG 
AGNGTIRLVTDT 
QLWPTRRPPHNP 
NYGAGDRRETGK 
VSVYKERDHTAT 
MQTWHPRSWMNP 
RATATDREGTGE 
GSGNRVRELEGK 
HRVTGTRTKTQG 
IVHNTKRNETVS 
PPNLDWRTYHSP 
RIRNKNRNGHVG 
PPPPWSRVHSPL 
MPRQPMRWHLSP 
SPNWGLRPPSLP 
MWPPLHRIQSRP 
QEESIGRIISKQ 
QEESIGRIISKQ 
PPPWLLRPILTY 
LKPHPTRWLLSP 
YDSRGTRAKCET 
ITVTQEREGEAT 
PLTPHLRPWLAP 
PLLPSWRPPLAV 
SEFTTDRSTCKV 
GNVDLTRKTLVD 
LPPPHTRPWLLN 
PLSWLGRTGPPP 
TIGGSSREHEKD 
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DSKSAKRGTSSG 
QSPRWLRPNLSP 
PPFPWPRRHSYP 
PPSWLQRLPSRT 
EKLAVTRCVLKI 
DSKSAKRGTSSG 
TWLPQYRWFLPP 
TGFEFQRRCAVG 
HRVTGTRTKTQG 
TKTTGERTIGNA 
TSIKTKRCVSTE 
CETTQTRKTLTV 
PLGPWPRPSLRA 
VGTTKYRILCSD 
SLTIPWRPQLAW 
DGTKGRRKVGFL 
ANKTTTRTTSVK 
VRKTNSRTVRGT 
SLPPNWRPSLHN 
LASPWPRHNRPY 
LPWPRGRPPRWR 
KYTVTVRAVRYI 
QKEFRRRIERKG 
ITNHTGRIVRTV 
HWLPQARAWYPL 
DYAEVFRDQGTG 
DCRYRTREGGRQ 
LPQPPWRQSRTH 
PGRGRVRTVRKT 
PTPWHSRPPYHQ 
MPPVAKRWLQPP 
LHYWPPRSPLLP 
NSVMGVRDIQNK 
LATPWPRAPQPL 
TKTTGERTIGNA 
NWPTSPRLPDPP 
LPQPWARAPQQP 
LATPWPRAPQPL 
IVNTQKRGSGEI 
SEFVTGRNNVTE 
RVRFKCRIFGTQ 
NVETTVRSNGST 
QQMPWARHPPSP 
QQMPWARHPPSP 
LPLAPIRWFPPY 
MSPWSYRPPPLY 
DCQTRTRGTGKQ 
VSEVTVRFFKVY 
HPPHPLRWSPAH 
HPPHPLRWSPAH 
TGTETVRINKKY 
DGTKGRRKVGFL 
VAAQTVRIGKFV 
GFLPPDRAPPWP 
LEYHWPRLPPHW 
LHPWNKRFLPSP 
FAPLWFRPSPWP 
PWWVTARPPPLP 
VYKLKKRDYDNY 
PFLSPWRPTPAP 
THPHWWRAPPLP 
CGGDTTRIQKLE 
GLLSPWRPPFPH 
PPPHEWRYPPTL 
TWLPPPRPFPSM 
TETGKCRGPIGT 
DWLPFPRPQWIW 
NKFVVNRSQADK 
VLVADFRRGIRG 
AMPMWPRDPPLN 
LWSPPFRLWPQH 
LPPWFFRQPPSP 
CTTLVKRAMFVV 
EKADRHRHADVD 
VVSKTDRTPDED 
PQTWPPRQLPSH 
WVMPKPRQWPPL 
LWSPPFRLWPQH 
VYKLKKRDYDNY 
SMWPPGRPPYTP 
LPWPSVRPPALI 
QMGWPLRSPPLP 
QMGWPLRSPPLP 
NLPWQPRPQYPL 
ISLGPWRSPPLP 
SLSFWPRLLPNY 
NWPDPVRPPWPQ 
LIQTPPRLPWLL 
SLSNPPRDNWPP 
LSPPWTRTGPLP 
HLTPWSRQPASP 
HLTPWSRQPASP 
LTPPWLRPMAWA 
NIEVTIRTTILV 
IVYRYFRVGVTR 
ENAKRDRTIDVH 
ITDSDGRVTNTN 
RIRIGKRVVNTT 
LTHTPWRPLHPL 
EECNTTRYYTTQ 
MCEFHVRGFVSK 
PPFPWPRRRVPP 
ATHSTTRKGNTG 
SHVTKDRTQVTE 
PPPTLWRPPNPP 
KNIVHVRSTEQE 
ATHHCTRTTVVT 
SEFVTGRNNVTE 
TRTVRTRTVVDS 
IVHNTKRNETVS 
GKRIINRATTKE 
IFGKCVRKYETI 
TKSKSERTSTVQ 
TKSKSERTSTVQ 
GAKTRHRVQTTD 
VYYYRSRNNTKE 
GGHEVVRIKHTH 
HSLTWPRALNPP 
RGSRAKRVVTTK 
GAKTRHRVQTTD 
ERVYEFRVTTTQ 
VFHAIHRDGTGK 
HPPNIQRWPTLP 
QHLPPPRLPYPP 
LHHSWPRYPTRP 
TRVTGVRHKNET 
ASVLCVRTDNVV 
HHQPPASWLHKP 
LPWAHASLPHPF 
SPLWAPSSQMLP 
VTGINTSTNEEA 
WLSSWSSPYTHP 
ATTTSISSSNEK 
RLWPPSSLPHPW 
WPPQSPSPHMNP 
IESTVKSQTTRG 
YTVGTESQITTE 
MIQYCTSVKVGG 
YTVGTESQITTE 
NNEKCQSGNTVM 
KGTSVISQQMGK 
TKTYGGSQETVN 
HQPRPPSQWMPP 
PWRPWMSLWMSP 
RTVLNKSTKDTT 
SPLWAPSSQMLP 
FTEKTTSANDTK 
YVAVENSGITQE 
CQFGSESSTTID 
ETSTSTSGHTGD 
TSEKTTSDKTAQ 
PWRPWMSLWMSP 
LPTRRWSLPHPP 
VTGINTSTNEEA 
PSWPTPSWPHTL 
LHNTWPSLPHLL 
KMQTVVSETATK 
MWSPYQSPPERP 
ETSTSTSGHTGD 
VVHFEGSEPTET 
VGQKQGSNQLVV 
SPSLQPSSWHYL 
VGQKQGSNQLVV 
PWLNPRSPWEPH 
LPTSHPSHLLWP 
PPTGLTSHWLPP 
IYNDTYSGTHGV 
LWSHLQSWPLSA 
PLSPQGSWLHNH 
AHNETKSTNTTK 
DVSDPESTTTTK 
ITSDAVSMKTIQ 
LPPPWHSPTHAP 
RPLPQLSWHLNI 
LPWFPPSQQEAL 
TQGDIVSEHTED 
LEPPWYSPHLLP 
VVTTNTSTTESI 
RKSGVSSNTTKE 
AWELQPSWLLGP 
TPLPWHSLHHSP 
YGSFEDSTFTQG 
DVSDPESTTTTK 
INGRIISNATDK 
VINTQSSTGTCK 
NTKTTISTTTNN 
LTWAPQSWYLPH 
ETDQIRSKHEGD 
LPTMWHSHTSLP 
PPWALQSHHSWR 
LPDTWMSPSLPR 
LPILWPSTPSPL 
AGVNSSSGQESK 
GTNKNSSVDSDT 
HIVVERSDTCNI 
PPSKPLSWLLHL 
DKRSQVSVKSSK 
PSLPWASNPHMH 
AKRRDASTEGIN 
VIYINSSVVSTN 
WVSPAPSWALPP 
MWVHCPSWPLQP 
YEAVNNSVLCGT 
QTWMPSSPLLPH 
QWLGWLSPFLLP 
IRTTACSTDCTA 
FEITDGSTVIEF 
PFPHLQSYWLPH 
PWSHPKSYLLNP 
GGAKALSEKSET 
YKTVETSTVTGS 
TVQCYSSAVSTK 
PHANLWSPPLPL 
SKEHGRSTRGGN 
ILVDYGSDGSAK 
FRVIRRSKISVN 
ENTHENSKNSQV 
PVIGKGSKTSQG 
VAVMASSTTETV 
TVDDITSQGCHQ 
PPLNPWSPQLPS 
ETTSKVSVHGHT 
YLTVPWSPTLPP 
SSLSWYSLPSWP 
VEYSTGSTTGNE 
TLPWLPSELLSW 
MVFRVVSQKSEG 
MVFRVVSQKSEG 
QPQWHPSLHSPL 
AATQVVSQVEKT 
KPPSWLSPHLPY 
IVYVCHSRGSEV 
YVIQISSTECSK 
VHDEASSESEYG 
TLPWPPSAMLYH 
APPAPWSLHSLH 
QALTPWSSYSPP 
LPPPWPSTDGPS 
PWTPWLSSPSLP 
VQPPQPSPWLYS 
KDEVQVSAISGQ 
MWPERDSPPLPH 
VSEAEDSCRAKN 
DHNPQWSLSSWP 
ELYTCNSEDGTE 
PMPLWLSFPLPS 
HTPPSPSMQSWP 
TGGTKLSVTGDQ 
HTPPSPSMQSWP 
WLPPYSSPPYHP 
IRTEVKSMACVG 
SSTVTKSENSDE 
LPWPPYSPFGDP 
PLTPPLSTWSNP 
SPPRMWSPPEYS 
PPWMLWSSPLLW 
VRDIYVSEESTT 
TEYKVSSVERRG 
GTNEVTSDSERQ 
RHMNLPSPSLWP 
LPDTWMSPSLPR 
SPPPPNSWYRLT 
FVEVVQSTYGTT 
LPWPPYSPFGDP 
WSELPLSWRRLP 
NTATTNSVTGQV 
LPWHLQSELRPW 
WSSPPASWTRPY 
HLQSPHSWPRML 
WPPLHPSYLRMA 
DATLGVSVGLTK 
PTRQWPSPPRLP 
PTRQWPSPPRLP 
LPYHPPSQPLHP 
LWPWSHSRLLPV 
SPPSWPSRQLTY 
DPQPYMSWHLLP 
LLQPLPSMLRWP 
PPLMWLSPPDAR 
SPYWALSSPLPP 
TLQGDVSVTQDD 
DTKFKVSCTDHH 
PPGLMPSWMLPQ 
HKRTTTSNDQDV 
TLPWPPSAMLYH 
FGHTVISTTDSE 
SIVTFGSTIQFV 
PPPLWLSPSDWA 
EVTVLESSILEV 
PLPPYPSWMLLL 
AKVITGSIHQFC 
QPPISPSWHDPP 
IDVQTKSDTAGM 
PPKSLWSPPQSP 
AKVITGSIHQFC 
VGSKTTSGPGGE 
AWSLSWSPAQPW 
PPLWQNSQPLMP 
PAWPPVSWWLYL 
YTRAEKSVIGTK 
TQFFETSKAQDV 
VTTVTISVSGAL 
KLPWHQSTSLHP 
PPPFNASLPQWP 
LSWLPHSNQLPI 
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TALWPPSPPLYP 
RMPSWSSPSLPA 
PPPFNASLPQWP 
LPTSWRSMRLPH 
PPQNWLSLPQLP 
SLPPQWSHHQRY 
LQMNPPSWPLHI 
SIVTFGSTIQFV 
NIETDYSVTGAT 
LTPQWPSMKQPP 
TSLTDCSTKKKD 
TTLLPSSWLPLP 
RIPWPRSELPWA 
WSPPLLSNWPIP 
TPPFWASTYPPP 
IMAGIASVTKNE 
PNGMPWSAQPYP 
TKEFLTSVCKET 
LPTGPWSPLPHT 
IPTWPLSVPPWA 
TGDAATSTAKAG 
SPWPILSSWAQP 
ATSSTTSTTGTK 
LQWHNPSVPPLP 
HPLFPSSPLPYP 
LLDSLNSWLPPP 
GPLPWDSPPAPL 
QKTTSQSTEGTV 
PPPRIPSWLPSL 
PPDPHLSWRPHP 
PPPLRPSWTPTL 
VTNIDASFYKKK 
VSSDKASVVKNQ 
VTTVTISVSGAL 
NEVAVQSMNGEV 
PPPPWPSPTDIT 
FNEYNVSGTKKD 
HHLPNPSWPPPN 
TQTSVVSVTKQT 
AVSKKKSADASN 
EAQEGDSCNADA 
GVAQTTSCDAEI 
DHPLQTSPPPPW 
PLQPHWSPTPWT 
PPYSWPSPWPWT 
STMGDFSGTKTG 
LLPPPTSFWPWL 
LPPLWQSARAPP 
RQTCHGSDVDQG 
PLPSPWSPTPQT 
FNEYNVSGTKKD 
PLPWSTSPFPLL 
LPPWLPSFTPPI 
TYLSLRSWPPWP 
TKHSIESTRKKV 
NIKEQTSHGDGD 
PTQWPPSDYPLW 
HLSWRPSPLPSP 
TTTPWASPWPPP 
PWPLHSSPHFNP 
TPPPLPSPWPMA 
IMAGIASVTKNE 
PPTAWPSPMFTP 
VDLVIGSAVIKT 
LSPEAWSPYFNP 
KYIYSCSVHIKV 
NEANGSSHCITG 
PTQWPPSDYPLW 
YEFNGVSTSIKE 
LEDLPWSQLPAP 
SKSVHSSVSIGK 
FKDSKKSTNFTE 
RTVLNKSTKDTT 
DTNITESEQDTQ 
FWPPLHSLHPPW 
QPPLNNSQLPWL 
SKSWPSSLLPPP 
ILVDYGSDGSAK 
PLPHSLSWLYPL 
SPPWPDSYKPAL 
VNKDTNSKAIHG 
SPWPYKSLPPAL 
PFNPYLSQWPYP 
LPTPSLSLPPPW 
ATYNVKSDTIYG 
SQGDVVSDKFGA 
LPTIIPSLWPSP 
PSPPLPSLPFPL 
HPDLLPSRWPKP 
PPVWHTSLPPPT 
PHMSWPSLLPSR 
TEEIGNSTSYTG 
TNVNTTSIGAMG 
PSSPWESLPPWS 
SSTLPPSWTYLP 
LPNTQWSLPPTS 
HHPLLRSPWYSP 
NHRLPQSWPYLP 
KPWPWASPHYLH 
LSPEAWSPYFNP 
VHDSGESKVITA 
PWPPSQSPSYTA 
PWPPSQSPSYTA 
PSPWTSSSPPLA 
IEVAKGSQIIVR 
TVLNVASCGDIQ 
ATYNVKSDTIYG 
PPPPWTSSRPQP 
PWPLHSSPHFNP 
LIPPPWSSMYST 
FVTHTWSLPPWP 
KWLAPWSHPYDL 
SKKEAYSNGYET 
HLWPPHSTPYPA 
PMPLLWSSPFNP 
HPLWQVSPLWHH 
TPLWRHSLSPPW 
PWSPKDSLLPSW 
PFWALPSPWFTP 
GPLPQNSPSWPM 
FTEKTTSANDTK 
PTWPPTSLEIPW 
PTWPPTSLEIPW 
TTKETMSKKAHC 
LPVWHPSLPPDW 
PADFLMSPPWLW 
FHQVNWSPPWNP 
PWLPDPSPRWHA 
IPLNQWSPPWEW 
LSPLNPSLPPLP 
PSTPHWSHPPLS 
WPLKPTSPPWHT 
TLSPHTSWPIWP 
SPPWWSSMFPHH 
LNPPPWSLGWQN 
DPINPPSLQWMP 
KSVSESSTTDVA 
SPPRMWSPPEYS 
HTWQTPSLPWLS 
HPSQPPSLPWPH 
PPPRIPSWLPSL 
FEITDGSTVIEF 
LTWAPPSMSWYH 
PSVLPSSMPWYP 
PSVLPSSMPWYP 
KNGSVVSHQIEK 
PLPPWLSTQWIQ 
GYVREVSNGIPV 
PPSWTWSPPDPL 
FGHTVISTTDSE 
HPNSLKSTPPWH 
SSTVCNSETIAE 
TTTTAKSICVDN 
CTTVRGSGRHVL 
MIQYCTSVKVGG 
SANDEISIGVGG 
YQDYYESENDNT 
VHDEASSESEYG 
ATENKTSKDVSA 
IKENCLSKNVLT 
VVATTHSDKVMK 
GTVFQKSAIVNK 
KVIKTVSQDVNA 
EVRVTKSQYVEQ 
DTVAVASDANIT 
PPPQFPSLEVWP 
LEETTVSGNVTT 
NAKECESRSVTV 
TENYGYSYNDII 
ITCQTNSGSVTT 
SLPWRQSYPNHY 
TKEGQESLIVTE 
PWPLWKSPSNPY 
KDCHIISSSVNE 
PWPLWKSPSNPY 
QPMSPWSSQVWP 
QPMSPWSSQVWP 
DKHTGQSGTVFK 
VCSQKMSVAAEK 
DKHTGQSGTVFK 
HHQPPASWLHKP 
EDMRTKSSTVGV 
GQYYIASTTVTI 
NTEPEGSIVNAC 
VVYDSKSVKHNT 
KETDPVSTNVTT 
SNDNAGSNGVID 
AIKSTISKTNGQ 
RVSIVTSNTVKQ 
TTISGSSQTDNK 
VNRISVSNNTTV 
TESSDSSNGTTV 
TWPPHLSPWNSP 
LPWWPPSLNNFQ 
TVTNTFSTKTTN 
NPCVHESCGTGT 
VNRISVSNNTTV 
LTPSPWSLPNPT 
LPWWPPSLNNFQ 
PPPNSWSPLHDH 
QPWYSHSLTNWP 
MPPTWLSFQHWS 
LPRWPMSPPHMT 
GTKTGASKQEQS 
YHKTTYSVITDY 
TTATSVSVSEIN 
TEGPTGSYKVIK 
SMVVKISSGECN 
VNAIKVSLDNTK 
RDLWSPSPSEWP 
YGQDTNSEETQV 
TPPTPGSWMHLP 
TVATEDSTNNLV 
SSDDCHSVCEVA 
IINIYFSESVTV 
TVTVVVSIATTQ 
TSEKTTSDKTAQ 
HSRPWSSPLAPP 
QRCNKTSTINVT 
QRCNKTSTINVT 
KTYTAGSVSEYT 
ILWALASSLPWP 
YVKAAISQKYTK 
SSDDCHSVCEVA 
QLPPPFSPNWHL 
FRKFDVSKTTDN 
LGVGTTSKQTTK 
LPWPSISWLMAI 
LPWPSISWLMAI 
GTYYHDSKSTKV 
SKFTTNSGKAVT 
KITVVHTFDTSK 
GDEPEGTKITSN 
TMQGKTTKLTVQ 
EVTHTKTPETTD 
TVYERITKATGQ 
LTPPTDTLWHLP 
SETFKKTKTTTI 
PWLAPSTPMHPH 
DLLCTQTDGTKG 
SLMPWYTPPMSW 
SGTEHGTQSTTG 
DLPWLATPWHYT 
SLMPWYTPPMSW 
ESTKDDTGNHEV 
SKVTFTTLTTKG 
GLSKSVTTQAGV 
QIGSTTTQSTTG 
KTRTTTTQTTTN 
SKCGGYTRSHGV 
FDTGLGTKHETE 
TSDTGQTTNAVK 
LKIINATGTTDC 
IETVAATQRTNG 
NPLMWHTPFMTP 
IIVTEYTTKMSV 
KHACSNTVVDTT 
GNKETATYDMIV 
KYIVAITLVTVT 
FTGEQTTGVTRQ 
TTANVSTQSTDC 
HRGSKQTEDHKT 
DISKESTRTTEE 
CKRVRKTSTMQG 
CKRVRKTSTMQG 
SGETSETCVHDR 
ITIHGHTRSTGD 
SANDADTAKMGD 
VNHVLETRTTTV 
TGAKAKTSCHRR 
DLLCTQTDGTKG 
IVMDKNTDIMHK 
GKTVDSTGIHAT 
YNADISTSTTTG 
HDTTTTTEMMKD 
SHADVHTSETVD 
GNASIDTGNTKS 
ETDHETTGSTRE 
KVYNVLTSGTDK 
TWPPWQTYLHHN 
TTAIEKTGATIQ 
ITTSEVTSATRV 
HLLWWPTTKMPH 
ENSVQATGVTTS 
DKETKQTTTMET 
IAAGVVTEQENN 
TLIVIVTIGAVQ 
DQQWPPTPFLPY 
TTGSGTTSITAT 
LDSTITTCTTET 
PWPSSLTHTTPP 
LNTVAVTTTTTV 
VNVVIRTASTDN 
TGTRDTTTVTTL 
THTVANTTSTGK 
TEQTTTTTKTDS 
WLYPLMTSPHPP 
STSEVGTTATVT 
STDIIVTTVTIA 
LNFPWLTMPTRP 
QDVMEDTTVTHQ 
KDQSSTTTQTGQ 
FKVFTRTTQTDI 
KYAQDTTTTTVT 
FTVRNKTTTTAD 
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CLITESTHGTQG 
YSEVNSTHDTRG 
NKDGTGTRGLST 
LTPPTDTLWHLP 
YIMYKVTTATGV 
YSFSDKTTVTVI 
YVVEGKTTQTMK 
EVYTLDTTCSIG 
TEKVVLTTKARK 
RRLMPWTPQLPY 
IIGNESTLTEVT 
AEVISVTVSSGH 
YKNYAVTHESVT 
AEVISVTVSSGH 
GTRREHTVTSCN 
KTGIGQTVTSSD 
NKHESSTEKSGT 
FVQIKETQSEKQ 
AHTDDTTDGSET 
NTTQGRTEDSSG 
VGVNFTTTHGTN 
LITVESTTFGTC 
SPLPPPTWSSAP 
LTQITDTGIGVV 
CSEGHNTAQGGE 
DIEKLCTVDAAV 
QTDTTTTETSSG 
PPRSWPTPKSPP 
YGHVVETYASTT 
PPLPWNTPELAP 
GSVKTPTDVGIT 
FPPTFPTPWLPL 
PKLQPNTPWLPL 
NSPPPQTPSSWP 
TVDVYGTNNGIL 
DWMPSWTRHLPF 
GNTVSNTKSSSG 
GTYTYTTRYGSV 
TTVDDNTFFSVT 
GKGTDSTYEADQ 
PPRSWPTPKSPP 
EMAWPTTPQLPW 
NTGNATTNSGTQ 
VEQRKKTFGSIS 
LPPHPYTPKSWP 
VETYNETFVLYT 
LRPPWWTPPGFL 
LTQITDTGIGVV 
GGTHRTTAISGT 
TQPPFLTSPLWP 
LSTPPLTFWLPF 
TRWIPYTLLSWP 
VETYNETFVLYT 
KRISVQTKRGHV 
NHPLSKTPWLPL 
EHTSGITTQEDN 
LSWPSATLPSSL 
LPWHMSTFPLMP 
ASKTTQTTQGSK 
EKPGVTTGTSGQ 
PCRKGNTGNSVV 
VNIKSNTASGKT 
LSPWNRTLPSLS 
LPPMWLTLESHY 
EQYIINTTKEHK 
ESVDRHTCVSIV 
APMWPLTPHLRT 
GRVTLQTTCSVD 
VTEQEMTSGGHG 
DPLPPQTHWSTP 
DQQWPPTPFLPY 
GRVTLQTTCSVD 
HPHPPQTPVLWP 
VTTSGGTMVSDQ 
PPPWNRTPLEHP 
GALVVQTTGSTD 
WPTLSPTPRLSW 
GEDSTTTEESAT 
SKSRTGTKFGDG 
TEKTPTTGQEKI 
PPKVPRTWPLLP 
CTQGQNTVERAQ 
HPRLPWTHPRPL 
DTGEFSTNEGKQ 
TLPWLRTPYRSP 
MFSVVETGSEKV 
CTQGQNTVERAQ 
VKNSTSTDTRQV 
TVVSTVTVTCHA 
SEDGTRTIGRFV 
EHTSGITTQEDN 
NFVYRTTEGRNC 
TQVQFTTADGVT 
PLNPSNTHWLAP 
TEDEHITKNGAS 
CHFAVSTELDQC 
MPQLPWTDTLPH 
GSTNTATSCGAT 
DAQVTTTTSCAV 
VVMTKVTFYRSG 
YIHRRGTDGRAE 
GHIEINTAICTA 
AGHKHKTTSGHT 
VITHTETKLDET 
VKNSTSTDTRQV 
DDTTPITIDCQG 
NFVYRTTEGRNC 
HPQWPYTLHRPP 
AGHKHKTTSGHT 
SKSFKTTTKRTT 
SKSFKTTTKRTT 
FAVRIQTRTCTG 
LHWPRPTLLLPS 
FKSTESTVADIT 
DTIVAKTTFRVF 
RWPPLQTAWLWH 
LPTTWATSALWP 
IDYTGETNEQYT 
VGVNFTTTHGTN 
SVSISKTESQEN 
IEIVTFTVSQYE 
SVLVDSTILGQC 
YSESTVTVIQIE 
VSIGASTHEQDK 
AVNDAFTVLQDV 
VVTTGSTSTLTK 
TIKTAKTQNGTI 
VTTGTQTVGGGP 
NATDNTTQSGDE 
SSLPWSTYLQPL 
NAQGGKTVELEV 
WYNPPWTLGLPP 
VTITTDTKIDYQ 
PSRWPLTFWQSP 
HNPSAPTPPQWP 
VTAKVYTVNGHR 
IVNTNITMTLVV 
GCQTKVTYDQFQ 
QYIVSVTAVCNI 
SVAQRETGEQGK 
TAGTVHTQGQTG 
EDVEVQTSTGTR 
GVIDTATAGCQR 
NAQGGKTVELEV 
SDTLVTTNVLED 
TTLKVETDEQAK 
RPLWSSTSPQPP 
FYNKFRTNNDTE 
VYFVSKTSVQLK 
YKDHEVTTTDLV 
ATTTAETMTQEC 
DTTTSNTTSQDK 
ANVSNETSNKQD 
YKDHEVTTTDLV 
DTTTSNTTSQDK 
SKAVHGTETKMG 
KDYGTRTIAGAT 
GMDVAQTFVDLV 
VAVLDTTHNGQG 
MTEEKDTNIKSK 
QSMPWLTWWPQL 
DTISIDTVAPVK 
TGHTVHTDTKMD 
YTYQGTTNLKVV 
EREKRNTNSKTI 
TTEANKTFEGLG 
LWPPSHTHSPFP 
GENGPSTVLKTG 
GTKTQFTSNAGD 
GTHSTFTTCKVI 
WLQTPPTMMPPP 
NFTAQKTQKGTD 
HLKQPTTPMPWP 
HEAESTTTSGCQ 
PTDHGATCIGEC 
TEHVAETDSKAQ 
PPPTLWTWPDIP 
TNTSDTTQQKRG 
VRGTNTTTQKVS 
SLWPTWTPTPRL 
TEIDAVTQTDTL 
INHNDITRIKGE 
VDRLKHTEGKSG 
YTYQGTTNLKVV 
STETTTTIAGTI 
IKETTATASKST 
MMPHQMTWLPHF 
AISASATDEGQG 
ASFVSVTYGKKV 
DTGEFSTNEGKQ 
GEATTCTRVADA 
RSWHTQTWPPPP 
LFPVWLTWMPWL 
ISITNATISKTD 
QHSLQPTWPPFL 
EVIKQTTEHKNT 
PMPWPPTIFPPI 
VTTGTQTVGGGP 
HRTIDRTKIKAT 
ETEEKFTVRDSS 
LPPTGVTPPPPW 
KHACSNTVVDTT 
YNVNGSTKSKQT 
STSAKATATGVT 
TQTNTFTEVDNI 
HPSDWPTWPPYT 
DIYIVYTLEGYG 
QLPWTTTPPPPS 
FEHCTATQTGGE 
PTTNVTTKDGQV 
QLKTLLTPWPWP 
LQPLPQTWLPLS 
KLHPPMTPWPTH 
IRTNGVTGAKVH 
TPSSLPTWYPTP 
VRGTNTTTQKVS 
EGVLSSTIGKTT 
EEDATFTQNKAE 
HPLWALTLLPTW 
TGTTSCTLKKVF 
PLFWSWTYPPPL 
ATSVVTTANKGS 
TNGSVTTDIFIQ 
IRTNGVTGAKVH 
PPPRWPTYWPKY 
VATDVPTSTKKT 
FYNKFRTNNDTE 
LWNMPTTEPPPP 
PHMWPETPFPTL 
TQTNTFTEVDNI 
PHPWQLTPLPIP 
DVTITSTNQKTT 
YGNETGTTLKIT 
ENSTNETRNKRG 
AVLKKLTRTKKT 
EEGPTDTYGKVY 
SNYGVTTVTFIG 
RSPLPLTFGPWP 
IERMVDTRVKRE 
TSTVITTSRDKV 
EEGPTDTYGKVY 
VTNVSNTPKDEE 
NETTHTTSSKNG 
SNYGVTTVTFIG 
TGTTSCTLKKVF 
ISDVIITSVKEA 
SVERVRTEHKIE 
TGQKSKTSTDLV 
EVIKQTTEHKNT 
GKIETDTTGKPQ 
EREKRNTNSKTI 
EGVLSSTIGKTT 
TQWPNPTFPPWM 
DAQTDSTTKKRK 
LPQPTWTANPLP 
ESAGTGTRAKFE 
MSLPHLTPWPSL 
AHPPRPTYPPWP 
GAKSTETVGDPT 
VFVVVSTTYKTR 
AGIVCATMDKDY 
ISTAIKTTTDTI 
TKTIAYTEEKIY 
IPLPMWTPFPLA 
VTGVHCTTKIMS 
VTQNGPTDIDIT 
TQEVLLTGVAVK 
HMLAPWTPYPRF 
TVIDKATYVPGV 
LHWTPLTPSIWP 
RPPWLQTYTPLP 
SPWLLPTPPIHF 
VDTKSVTNEDSS 
FTQTQVTTVIDT 
MPLPLPTQPPHP 
GLPLPPTLWPLA 
QHTPPWTLRPPN 
NKVNKATSKAFV 
QHTPPWTLRPPN 
VTVASITKHITT 
TKYFEVTKLIKY 
VAEAEHTRCPVQ 
TGVAFDTATITT 
TLPWPSTRFPPS 
EESTNETPTIGC 
VTTMYVTVNFTK 
TNGSVTTDIFIQ 
ITDDIQTAVIVL 
CAFFIRTVYYYV 
SVSEETTVYYHV 
PTLWSMTLMPPW 
LSPPWSTPKYLP 
ETSEETTTNDRR 
DTKYDATVSIES 
FTCGNETTDFRT 
QPLWPTTPPYSA 
GVNGDLTYTYDD 
RVRKTTTATITA 
VDNTDYTITYFT 
PTQPPFTLPPWS 
LPPPPSTPRPPF 
DQLPPMTSPPPW 
AMNCKITAVIAK 
ETSEETTTNDRR 
TVSFVSTACATD 
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YRQGNTTTCFYG 
NDLGSGTVTITT 
PHPLQHTQWYLP 
RPPPPWTLGYLD 
LSQPWMTQRYQP 
SKKYTSTRYYEE 
SKKYTSTRYYEE 
GTSSIGTGTYIT 
RVRKTTTATITA 
EIYENKTSFYIK 
SGTEHGTQSTTG 
SKWPPWTSPYHP 
LWPHAWTLSPLH 
TEYSFITFTIVC 
AITVSYTGKDKF 
EIYENKTSFYIK 
PPLQPWTSQPRL 
ETTKSNTQVDDN 
EKNKSDTTYYQT 
YGGTMVTTTYTD 
YTENCTTHIYYK 
VYVTNSTTVYGY 
DQLPPMTSPPPW 
CDHVVKTRAIKA 
LSNIQTTPPWPY 
YGQSVITCNIED 
LWPSLLTHHWFS 
PPWDLYTVLWLP 
MRHASSTPWWLP 
PWLPQLTLHAPP 
WIPPSQTIPWLS 
APPWMYTSRPPP 
ASGHGSTVDFGT 
QMPPLWTPSWSP 
FKQRPPTPPWPY 
TGYYAATFKDYV 
PLPPWLTLAPPP 
PPQLQPTPRWFL 
YREGYYTDSISV 
RTVDRNTTNAEV 
IDYTEETSQIIT 
PGLWYHTPPWPE 
YQPPQTTPPWHL 
WPNPWWTLNPSY 
MRHASSTPWWLP 
IIKHESTTTISV 
QEGSDETGPDGV 
SPLSWPTELPWH 
KDYGVSTSTIVI 
KKSASETESIVA 
AVHICTTSTITT 
DSIKVFTTGIAT 
PPMFLSTLPWPM 
SVDTGDTCTYTH 
LPSTWFTRLWFP 
PPFPTVTLPWPH 
PLDRLMTLPWLP 
PSQWLFTSPWPY 
ILNETITVTITT 
AGTIRVTNAEVN 
LWPSLLTHHWFS 
KDYGVSTSTIVI 
LQPPLTTNPWYL 
PPNLLPTHTWPP 
DHCTTRTCAETA 
DIEKLCTVDAAV 
VSFVRKTTLVVL 
EIGYDKTHIVTH 
LTPPPLTNTPWA 
IKYSTVTNNVVM 
NVIPTGTETEGQ 
TGSYVSTDTIIT 
VSSNINTNQVKT 
VSSNINTNQVKT 
ETKPDHTNTVTT 
TVTATHTHDVTK 
QVIMDGTTEINV 
GDNFNNTVHVGG 
EKQIVQTTSEAG 
HWSPTMTTNPWP 
CDHVVKTRAIKA 
INTTAATVTVVV 
ETPGSVTQTEED 
GYYNFATVTETI 
VGNHVSTTTHQV 
HTVAIITTTNTG 
TPVETATENVNV 
QLSTWPTPFHPW 
TKADLKTATNCT 
VITRISTAINAK 
VLIVLRTISVTD 
GTNHGSTKAVTN 
WLYPLMTSPHPP 
SITDASTKMVNV 
SKNHESTVRNTG 
ASEEVTTVNNEN 
GTNHGSTKAVTN 
SSWPPHTLLAHW 
ISAIGKTATVST 
SFGIIGTCTNQK 
SFEIDVTKVVVN 
LTHSPPTPLNWP 
IVKNTTTTQHNQ 
GTDTTNTQEVLT 
VFTTNTTVDNHD 
STHATKTVTNVT 
NDSDTYTAGVTR 
IAFTFVTGNVSE 
TGAILETDGNSV 
NDSDTYTAGVTR 
PRSWMPTPLNYP 
GPDGRTTSTVDE 
YADVLVTGIVGN 
TVHTATTYCEAG 
LTEVTDTELVDT 
DQTRDFTGTVIN 
KTCHHNTTNEEQ 
DGIEFSTKVNDH 
TTYISTTTSVTT 
TNCDGSTMTVNT 
GTTESITTVVSA 
TTFDSTTCEVTR 
VYCHHVTMVVLK 
ATTTHTTTQVHK 
ETHRETTKGHNT 
KFIIMKTKENTV 
SKYVDRTNVVNY 
PWLPYFTRPHPL 
ERNGVHTTAVAT 
EIYTGKTTHVSD 
DTHTIITTTVSQ 
ETNALVTTDVVE 
VTGQAITTAVAT 
RKVADSTFNNGT 
VSTTSETTRTRK 
TDTTRTTTKTNN 
TVTRAETTQTVK 
SQHGSVTDKHVD 
VKVGTTTFLHTK 
AAIASTTNITTV 
GTEETITNYTRD 
CLTSVKTETTGR 
TAFKGSTVSTGN 
RLPPPTTLRNPP 
EGNFTFTNVTTN 
NGYAIFTIVEEG 
KSKEAATRINGD 
QRGRDRTVFTNG 
QRGRDRTVFTNG 
IVKNTTTTQHNQ 
FQEEEATVFTTV 
FKLDTETGVETQ 
VTRNDHTADTSV 
TTKFIKTPDTDE 
FQEEEATVFTTV 
VIITFETGNNSQ 
YNVYSTTVSTGN 
YNVYSTTVSTGN 
DDAFERTHGNDT 
HCHKSITIITGR 
TELVVGTYTVGY 
VDSKNLTVCTIT 
EDGMTNTGDNGA 
VSKATETDSEPC 
VTTSGSTVLTTQ 
HCHKSITIITGR 
TGKTLATVKTSG 
TGKTLATVKTSG 
TNKEHKTVETLQ 
TIVISITVSTTH 
GSDRTSTNVASE 
SQGVNVTNENNK 
AVTTATTYDTVE 
EAIPTQTDGTVD 
KQTEAVTIHTEG 
TCFGRYTSVNEQ 
TEISRRTTGNTG 
APPWPQTMRNPI 
HWSPQATYPHPW 
AETVEKTKFHAG 
TTVSTVTEYNAK 
RDCSIRTTTNTT 
DLPWLATPWHYT 
KQTEAVTIHTEG 
STDTEFTDHTGV 
VVSETVTIFAIR 
PAGLPWTPPTHP 
QKQTLTTKNTTC 
QKQTLTTKNTTC 
PFPWYLTIPMPP 
PFPWYLTIPMPP 
KGNSESTKHTIT 
ITVQGNTKETSA 
ADKGRSTVRERN 
WQHPPLTPWTPQ 
EDDNGTTFVTHT 
HPPWYPTPHTTY 
VEASFAVDVTTG 
CRSRANVFTTKT 
KTNMTEVTADAK 
TEDPESVAKAAT 
VALEVKVKETKR 
STTTEEVGPTET 
RVHGATVDTTAI 
KAERTSVQHTVV 
DIGEHHVVTEER 
TVQHVTVQTTVS 
RGHVYTVGTMTC 
VHQIVAVQTTTT 
PSPVPWVWLMPL 
TGNTSNVGTHIG 
TTGMDAVRGTKT 
GTSGYKVRDTKR 
GTSGYKVRDTKR 
ETVGETVTSEYR 
TVTGTEVRFHAG 
TGATAMVSETNV 
STGGSFVNDMEV 
VCRGVSVGSTTS 
ESGLENVSSTED 
EENGDIVATTLQ 
ATFTNAVTDDSE 
STYGFLVLKTTG 
RVESSGVSDTHV 
QMGLCIVSITVE 
ARIEINVSTTSK 
IMAGSSVSVTVQ 
ENSVALVTTMEK 
ESGLENVSSTED 
TVTITQVRIHDT 
NVLDDDVSATDT 
REHRKEVNCHTT 
TATSETVSTTIT 
STPPWLVPHLKP 
GQMGAQVTTTVT 
STTTMVVTTTQE 
FLKGLLVMVTTD 
TDVYVHVEEHQK 
QRTAGEVHTTED 
HDVFTIVHRTTG 
TAAVSVVASTNC 
PNLWYPVPHLLH 
TGNSTLVTAEVT 
MMPPQFVWDLPP 
THEHDGVHEHVE 
GYYTTHVACATE 
YREDVYVVTSVQ 
PNLWYPVPHLLH 
VSQSEAVGDENN 
LNPPNTVWLSMP 
KHKNIQVTAGQE 
EHTGAAVIEEAQ 
VMDTISVDRGSV 
SRYKTEVEKSDC 
AITVPTVLVGCG 
TACKVSVYRSEK 
TACKVSVYRSEK 
MGTVQGVAFGTV 
KEGTSNVSMESK 
VHKRVRVANCLQ 
SEVMKIVRTAVD 
KSITQNVIVSVE 
SDFGRTVKELGV 
AEAEGHVATSIS 
DDSKVAVDNSLV 
PWLWPTVKTSPP 
ATSNTNVNDGVT 
VRVRTAVQESQK 
ESSEKSVDVSIQ 
CYTASEVAYATE 
TETYTNVSVSES 
ISGSVFVGYSGE 
PGNTITVNTGKK 
VYFFATVSTSDE 
VYSTDEVTHGQQ 
MMPPQFVWDLPP 
GITFEFVTISTF 
DNTSKSVTKSKS 
RAGASEVKSESE 
STVPTVVTQSGK 
NIKTVHVMDSVN 
QFGKLKVTNSCD 
AVEDALVTTAVN 
TTHTAGVNDSEK 
GENRITVHVGDR 
EHGATAVHNSCK 
ITNGSAVTTSSE 
YDYVTSVTKSST 
ETSVVSVVTGLT 
SVHTVTVETRAV 
LPLWPRVPTRPP 
LPLWPRVPTRPP 
TVVTSSVVTRSG 
EDFGTSVIVRST 
VTNYRFVIIGTK 
FRFVTIVDTRAC 
TETTDLVTNGSK 
CTGYFNVAYRAV 
ATSNTNVNDGVT 
SAKVSFVQARCK 
EGEIHSVGTRRN 
TVVTSSVVTRSG 
AVTNRRVSVRAG 
PFWPHPVRPLWL 
TVDITEVSRRTT 
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TVDITEVSRRTT 
SIKTVEVQSDDS 
NTRFKHVHKRVE 
VTNYRFVIIGTK 
KRTGLNVVTQVQ 
LPPSPWVPPQLE 
DGGASEVSNCSR 
IRENRTVQDGKF 
YVSAGIVEGQVF 
MDVTVMVIGQTD 
YNGNIRVLSCVD 
FNKQIQVSTCVF 
TSMTDIVGEQEK 
TVTKVLVVYQHV 
KDTLSTVKADNK 
FEFQKAVAVGKA 
ARGTFNVIKLTG 
STSTVIVSEQFG 
PPPLWWVSTQPS 
DTSDSTVSGQQV 
TVTAVTVTGAAQ 
TGRETSVDDATT 
GQTAVTVLIQGI 
TFRDTMVSVQTV 
TNVTNKVTPKVT 
DTIQTGVTEQTT 
DTVRRNVHVDSI 
PHPPWPVNHPIP 
CYTASEVAYATE 
DTVRRNVHVDSI 
VEDYDRVITDAR 
VDKRESVTFGQS 
MPQTSSVWLPRP 
GGHHHVVYIGTT 
GIVVFRVTSPGV 
TNSVILVDTKSG 
GGDANTVTSDGL 
LPPGHWVPLPYI 
VSTVATVEPKYT 
KYVASTVIMGLV 
TRCTDNVTLKQI 
DVHVNGVSQGST 
TAETTEVVHADR 
AGGSTVVLMGSV 
VEDYDRVITDAR 
AGGSTVVLMGSV 
AVLEMTVGDASG 
TKNYRTVFEKII 
KAFVTSVKSKNV 
HPTMQNVWYPPP 
VFSVQSVKDFAG 
LYETSVVGVKKV 
VDRSITVSVASV 
PWWSHPVYMPPH 
IIAIPSVQAKKV 
HPQTWPVIHPWH 
AAATIDVDHDHG 
TAETTEVVHADR 
QTQGVTVTKFTI 
TKIVHTVSFKSG 
IIRRINVTSKST 
VTQESAVSIFEQ 
ELKRETVVQFTK 
FNSTNGVKTDTI 
TTVEVLVMGKMT 
AHKTSTVTHKIV 
GRGNFFVRGFDT 
MVFFEEVGIAIE 
DRDTTYVNTKYN 
CNVTKYVKHPDE 
ETQELDVTGIIG 
GTKKYPVTTFKT 
SGFKPQVGEITV 
DKHQYNVCKINV 
SGFKPQVGEITV 
LWPPTNVLWPDL 
NTTETTVPKITI 
THEERTVTAISG 
THEERTVTAISG 
GDTASAVKTIVI 
AAATIDVDHDHG 
NTTTTTVATIST 
KNYGTHVYEIDQ 
ILTVHTVIGIDE 
VTERTMVERIET 
VDSDTTVHVDTH 
TTVTTKVAHARK 
TEVCNTVNIIQY 
YHITVYVYGYTV 
GTHLCVVLDYVT 
TVYTVKVHDAMG 
VTGVGKVSNYGS 
VTSKNVVNFYTT 
EAVRTQVVEFFE 
VTNELKVGAINT 
SNPMQWVPYWMP 
ALKVLTVSVIGE 
EAVRTQVVEFFE 
GNRKDAVVTEFT 
VVEKRYVGYITF 
DAVFNNVTDIEI 
AWPLQLVAPWPG 
LPTPLWVLPWFL 
GGPTSAVASDDD 
PPDWHQVLSWWP 
PPDWHQVLSWWP 
TEVCNTVNIIQY 
RPPHPVVSPWWP 
RPPHPVVSPWWP 
TKIGVSVHNIER 
LPTPLWVLPWFL 
QWHPLPVTPWSM 
QWHPLPVTPWSM 
IKVEVSVTEPST 
IKVEVSVTEPST 
IHFRKKVNSVNK 
VKALSDVTMVLV 
VDTGFSVTKVLR 
TGISTEVTSVTS 
VKTKNTVNQVSR 
KSDTSQVVTVST 
NFVQTVVEMVQQ 
LKVTHEVIHVGD 
TGLFQNVENVGD 
TCTRESVAAVTS 
SCVYIFVIEVSR 
SEGPSVVEANVI 
FNSTNGVKTDTI 
ITTYVDVYRVEF 
VTGHTGVYVVIH 
AVATRDVDHVTI 
ERYGANVVENSI 
TVSMVVVFHVTT 
VYYYLTVYKNVL 
GQKPICVARVEV 
GQKPICVARVEV 
SVGPGSVELNVK 
DHSVESVEENNT 
STDSDEVTHETT 
FYIIETVQTVSG 
QYVFQYVDKDIE 
VRVHSCVLLVTE 
NITNVTVTPEVT 
VLVADVVAIANT 
IRKALQVRQVTG 
TGNTSNVGTHIG 
SGQRVKVSSVTT 
VYYYLTVYKNVL 
EATNVSVYTNKE 
YTVLKLVLDVTN 
YEIMDTVIENET 
STEEEDVPKHDE 
RTDTITVEDVAA 
KVNDTIVDTNNS 
STKADQVTNVYT 
HKTKRTVKRNSV 
GYGVTFVNYETN 
HKVRTTVTSVHT 
STEEEDVPKHDE 
MKTVRLVKKHVT 
ITTGTQVNTVHE 
VEDNGSVHPNTG 
TGRGLHVTVTTK 
DQYGSVVNVTQI 
GYYDEVVKSESR 
QRTAGEVHTTED 
TKTMQNVTVTLG 
GSGSTTVVLTIT 
RTKRAVVNTNQI 
GYKRQGVSENET 
NVGQSSVSNNKD 
NSTTFIVDTTDV 
GYKRQGVSENET 
EVRKEVVAVARN 
TYIKNGVVSTEQ 
TAKTSTVVKTQT 
DIVSLTVEETEE 
ETTNQGVSTNNQ 
NSVASVVIFTTD 
GDVTSTVIAHET 
TVTAVTVTGAAQ 
STADIMVDSTEC 
GHVEHHVGANMG 
VSKATMVMINRK 
SMPPQWVNNHLP 
VVSEGHVTRHTT 
YGHRTYVAEERV 
YYARYDVRTNND 
NRCAVVVNINII 
SVGPGSVELNVK 
EGFVVAVFTTVP 
GREIPVVSTEGQ 
EGFVVAVFTTVP 
ETTGHTVSAEST 
QHPQLPWPLTKL 
QPHPQLWPHMSP 
LLTPLPWDPHPY 
MLWSQPWWPMAH 
PLPSMMWWTMAH 
HSYCLPWPPTTP 
WPPYPPWALELP 
LPTQPNWQPTYL 
PYLPPDWPPMPH 
PLKPWRWLTHPL 
SLPHSAWLLHPP 
LPSAPHWLMTGP 
RTDPPPWLATPL 
LDPPSTWLAMSP 
LSPSSMWRKMPP 
EPPILPWLPTPH 
MLWSQPWWPMAH 
SPLPTPWSSEPP 
HWSPEPWLTMAW 
PFLWPAWDMTQP 
RTDPPPWLATPL 
HRALPPWLRMSL 
LPTPLIWLPAQP 
LPRPGLWLPTPS 
DPKLTMWPPHWA 
LAPPLRWYPHPQ 
PWLHHPWLHTVL 
HEQPLPWPQMKA 
LHHWPPWGKTLP 
PIPLAPWNPMPM 
RNPSLQWELTPP 
PPWLPIWHPTPL 
PPTLEPWHKTQP 
PPTLEPWHKTQP 
LHPPLTWLRTSH 
PPPWRQWYADQP 
PSPPDPWQPLNA 
TSFSPAWPQLPF 
SQSTLPWPMLHY 
LPWLPSWHQHLS 
TPPHPSWMQHSP 
PWSPRTWSPHTP 
LNQPNWWNPTLH 
TPPNPPWLPHSS 
IHPASPWPMHPL 
LPPTPTWTTSPP 
TSFSPAWPQLPF 
LRPSPSWPSLQP 
LNPSSPWPPSAH 
PFHLPHWINSLP 
LYAPLPWPLSLL 
ELPHSSWIPSWP 
GHNPWPWPPSLI 
HWPSQHWPRLPT 
TPMAPPWAYLTH 
PQGAPPWTPALW 
ELPHSSWIPSWP 
FPTSPLWWPSLH 
LSPPPYWNSLNP 
VPPPPIWYPLLT 
PLQSLLWWQSPP 
PILLTPWPWLTT 
VPPPPIWYPLLT 
LTSPPWWAPLHH 
PSSPPPWPPLNH 
MPSAPNWWLSPT 
PSNPFPWHLGPP 
PPSWPPWPLLAG 
LASSPAWPLLMW 
HPQTLPWPWSQY 
AHYMWPWPPLHQ 
APPLPSWALLPD 
HPPTPLWYPSLY 
PFTQPSWPSLPH 
PHTQPPWPYSPT 
PPHSYSWPSLHP 
PRMPPLWPYSRP 
PRMPPLWPYSRP 
PWMHEWWPPSWQ 
PSALSPWPHSMW 
IALTPPWLALPH 
IPLPHPWPHSPI 
WHFPLPWWPGAL 
WLPPPCWFSLYL 
LPQLWHWLPSPA 
DSPLPPWRPAPR 
SPPPSLWQLSWL 
LGPPPSWDILIP 
QNVSTPWLWLPP 
PPDQPNWKYLSP 
LTPSHMWLHSPA 
HRLTPPWPSLPF 
HIPLTSWPPLHP 
HLANLSWLPSLH 
PLRTPSWSLSPP 
MLRKPPWPQLSH 
MLPNAPWPSLSP 
HWPSQHWPRLPT 
CPSAPLWPLLWP 
LPQPSDWQPLWA 
KPPLPPWHLSTD 
RLWPSRWPLRMS 
HILSPAWQPAPP 
PNPDWSWQFLPP 
PPPLLNWLSAPN 
FPPHMPWQPLYP 
SVPLFPWPTLMP 
SMLPLSWLSLPS 
HLLEPPWQLLAP 
PVLPPRWPPRSF 
PTHQPLWPFRPP 
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PTHQPLWPFRPP 
HQPSPPWKMRTP 
HGPPMKWPPRMP 
WLWPPHWSPLVT 
LEPPTWWQLRPA 
LSLPPQWLLRYH 
PSYLPPWLTLFA 
PSYLPPWLTLFA 
FWNPNPWLSLHP 
DPPLPQWMLRPT 
SMLPLSWLSLPS 
QQPAPPWMLRYS 
DPPLPQWMLRPT 
LPPPATWSSLRY 
SHPSLPWYALFP 
WPPMPPWTSRTT 
HKLWPSWNLQTP 
KPWLPSWSPLTL 
STWHPAWLQLPF 
PPAAAPWWHQPF 
PPAAAPWWHQPF 
PPPNLSWWPQST 
THSPWPWWSQTP 
TSHPPHWPSQSP 
QTPLPPWFPQMT 
WLMPWSWPMQQL 
MPSPLIWPHQAH 
LLHISPWQYQPP 
ASPLSPWLYQTP 
RLSSPRWQHQLP 
PPSATSWPPDSP 
QLNPRIWLPQPS 
PLNSPTWTPLPR 
SLPQTSWYHQYP 
FSLPHPWLNLTP 
FTWSPPWLRQPL 
PQPSRQWSRLHP 
STLPTSWPLLPA 
PLPLQPWLAQIH 
HLTSDPWHLLTP 
TLPLSPWLIQPP 
NHHFPWWTPLLP 
RHPPQPWHSQPH 
NLPFHSWPWAPY 
QPTMLMWHLQMP 
MPPSMPWAPQWT 
SLQPPTWNWQLH 
PPSPSFWHPQIP 
PPSPSFWHPQIP 
PLMPCTWNLPFP 
PTFDNPWHLPPP 
VPWPYPWTPPYR 
LPPAPGWTLPPS 
QNPIPDWWPPPL 
HPIYSPWPPAYM 
HMNNIPWMPPVW 
TYSQLPWLLPSH 
PPLWTTWDTPLP 
PMSPNTWEAPLP 
LPATAPWPLPPC 
LPATAPWPLPPC 
QNPIPDWWPPPL 
PWNVPTWLPDQP 
RLSWSSWPPPPE 
RLSWSSWPPPPE 
QLPNPDWPEPYQ 
ATPLNLWPSPWL 
PPLWTTWDTPLP 
AHGPSPWWPPPF 
PPSHRPWLDFLP 
DQQHPAWPPPHY 
HRILDSWPAPWP 
TQLSPPWYSPKP 
KDAMPPWLLPFM 
PPSWPPWSFFTN 
ILAPPSWLPFDH 
NPPPLSWWHPSA 
RAWPPRWLPDLL 
FWSPPTWPYPLV 
LLQPPSWQPFYT 
PPQQLPWPMPFP 
PSPLCGWPHPMP 
PPHLLNWPPPLL 
PHHNLTWPPPHP 
ASLQAPWPPPLT 
PLDLPSWFLPPT 
PQLWRLWARPPP 
NLPSPRWPHPMQ 
ALSWFMWPNPPP 
WAPRWLWPWPTP 
PILSSSWWYPPP 
CPLPYPWMPFSP 
LDHNPWWPSPPV 
LDHNPWWPSPPV 
TPPKPPWPPPHH 
HLPLSNWPPPTL 
TMNSHPWPPPYF 
WPRPPTWFPPQN 
VDPHWLWPPPHQ 
TYTPPNWPPPWT 
HPNPTLWPVPLP 
HPLPQIWPAPHM 
PPHLTPWGFPVP 
TTPQPHWPTPYP 
HMAHLSWPTPWN 
LWMAHPWLRPHP 
PLPGMPWAHPLP 
LPSTSWWPHIPL 
LQLPYSWLEPRP 
STNFPPWLNPPH 
KWHHLPWQSPPH 
PPSLLSWAHFTP 
LPSPYSWLDPPP 
FMLPPPWPWFLW 
RSPTLHWLHPPR 
PQILPPWQAPPS 
LPWSPFWLFPNF 
PPPPPWWTKFNS 
LPTNPVWRPPNP 
LPRPPIWRPPFK 
SPALPNWQPFSM 
PTLLPSWRFPLH 
PQLRASWWFPWP 
PPTAPLWLLPEP 
PWSPLSWNYASP 
PLPLNSWLKPNL 
LDPLSWWLWPTP 
TLSRWLWSPPPP 
LPREQQWSPPLR 
PPHPPQWLIPHS 
LPNVPSWPPYRA 
LTSKQLWSPPPP 
PLQAPGWWLYMP 
WPMLTTWPWYMA 
LPREQQWSPPLR 
RLASPPWPNYSN 
PPLPFLWLHPIG 
QLPSPKWPLYLP 
LPQQSTWSPPLT 
LTATNPWPTPPL 
RLMPPYWSLPEH 
HPMHQPWLQPTL 
PIPPTPWPEYLA 
PPSLTPWSFPEL 
HDLPPHWPKYSL 
QLPSAPWLYPLP 
TMPNNPWPPYLW 
KHMQTWWSYPPP 
RLPPQPWSPIQH 
PTPLLSWWMPTF 
PLPPKVWSSPWP 
PWPRADWSPPSP 
PWPAWSWSPYPP 
LPPPRPWANYWN 
PPPLLSWTVYPL 
HPMHQPWLQPTL 
NWNGPLWSPPNP 
MSPGPRWLFPSP 
QLPVSPWLSFYP 
TTPSQPWLRPHL 
QPLPTMWPHWSI 
PPLNPSWLRPVL 
TPPYSPWLIPTP 
LLGWPPWSTPYT 
HALPAPWSHPSL 
TTPSQPWLRPHL 
HVTTPPWLPPWV 
LPRSGWWLEPPP 
SPHTLPWMFPPT 
LPRPVAWHPPRL 
IPHPPSWMDPPP 
LPTRTIWSLWPP 
RLLLPPWPWPTR 
LPLDSHWTPPSP 
RYLPLQWTLPPP 
HMNNIPWMPPVW 
PRQTLNWPPPYW 
SSPHLWWHPWWP 
PSLFQPWLWPPK 
AMPPMYWHPPHP 
PLSPALWTLPSW 
LDEWPPWNPWML 
PMHPTPWTPPTP 
ALPHALWHPPGP 
PNPPHPWQLIPQ 
ALPHALWHPPGP 
YSLAPPWTLPVP 
MAFPNPWHNPPF 
QRAAQPWPPPYH 
HEALSPWIWPHP 
SQPPPLWPFVPG 
IPTSPPWYLNPP 
STHQPPWLLDPH 
PQHLPPWDTVQP 
PAPPPPWPLVLT 
SPVPQLWLHHPL 
LQIMHPWQTHPP 
RQAPPAWTPHPP 
MPPPMMWPWHPF 
DPKLTMWPPHWA 
PLWFPPWPDNSM 
PAMPPMWALHAP 
YPLWPPWSPVLS 
LPPHTAWPPELS 
LPGTPPWLYVPS 
PQGAPPWTPALW 
WAEALPWPPHLH 
LSPPPDWLANQY 
IHPASPWPMHPL 
PLKPWRWLTHPL 
WAEALPWPPHLH 
SHPLTPWPQTHY 
QLLPPDWTPEWY 
PLWLISWFWHLP 
MPLPVSWLQNTP 
SRHLPPWPTTHY 
LTTNPSWPPTLH 
LSAHPLWHLNPP 
DAQTLPWPPTYP 
VAMPPQWWLTQP 
VHTSLPWPPHLS 
PPSPFLWPPTIY 
PFLWPAWDMTQP 
LPLKPAWYPTRP 
PGDQPPWPYHLN 
DNWHPPWSLALP 
VHTSLPWPPHLS 
PPLYSPWKHTPP 
LPTAPPWLAHFA 
PPLYSPWKHTPP 
LPTAPPWLAHFA 
LPPNPSWLNHPN 
HAPNMQWPLTWP 
VEPPPWWPMTPA 
VEPPPWWPMTPA 
EVSSNVYQDTVK 
VCSESNYAYTKE 
FDPPWQYSTMPW 
FDPPWQYSTMPW 
PLQPPWYSLMAP 
VQQSGIYGYTTG 
VLVTRIYDTADK 
TTETSKYTDTSE 
SESVYYYIGAES 
LPHIWPYWTLWL 
TCVHRVYYKSKQ 
IVTTRVYVTSEQ 
SPWTLPYLFLGP 
SPLTWTYYPAWP 
VYYNTDYDVSSN 
PPPWLSYYFLHL 
PHPWPHYQPSNH 
HPQPTPYPELWP 
PPPWNWYNWRLA 
AERGKIYIGRNE 
SCKTTEYTFEKS 
YEYYVGYIRRAS 
LSMWFPYPLLLL 
YFVSDIYGHRKQ 
YFVSDIYGHRKQ 
AWPLPPYHSLQP 
RVTKATYDKAVN 
TVWPLPYLPLPP 
WQPMHPYIQQWP 
TPAWQHYTPLLP 
WQPMHPYIQQWP 
SLPHRPYMRLPW 
YTKDANYSIQGT 
ESTDTIYGTGTT 
VSFAVSYTGKVT 
RVTKATYDKAVN 
VLVTRIYDTADK 
TRKAGIYENKKI 
LPSLLHYPWPPL 
TRKAGIYENKKI 
QQNPPLYMWPTP 
VIQADSYTTGTT 
WAPPPPYSSGLP 
GTIHGLYNKKIC 
RAPPALYWPPLP 
EMKTDYYEEKYN 
PLHLWKYPWPYL 
SGKKRVYQTKET 
TKRHTVYNGKGT 
EVAAIDYDVKAQ 
PWWPPSYPNPEP 
LPAQWPYWLPHA 
YAVFYIYTAKAN 
ITEYHGYSVKES 
PWPPWIYLPFLT 
SRWLPNYPLPVW 
VEGSNTYANKEQ 
VLWHIWYPPPPP 
TPTWLRYPLPLH 
LPPLLSYPLPPP 
QFVRTVYFEFEV 
HEDVQYYGEISK 
TTVYISYTNITD 
QFVRTVYFEFEV 
YQGFEDYYSFYT 
WHLPLPYQWPNW 
LTWPPWYEIFSP 
TNTVKYYATIKT 
YQGFEDYYSFYT 
SSSWIPYSLPPP 
 
56
GVDQREYSDIDV 
EDVHTYYSDFFT 
AKTDTHYKTAEK 
APLPPWYHQYNL 
SMPLSIYPPWLP 
LTSLTPYKPWLP 
RVLPWPYTAPPP 
WSPLSQYMPPWP 
PPPWLPYMPPWS 
LKHPTNYNPPWP 
GTNEVGYNFIIS 
VKDQATYTSVVT 
YGISVIYANVHT 
ETITTEYNKVSR 
PSQTWMYVLPPP 
TGTAVAYDDVSY 
HGDHVGYKVVCT 
CSEATKYNEVKA 
TTVEELYNDVQV 
HPPLPKYPPNWL 
YVMTCSYTVNDI 
MLPWILYPTHPW 
ATGESGYVSTKV 
VEFYQVYGTNSD 
YDTTYIYHKTST 
ATGESGYVSTKV 
VTTDGDYVYTNS 
EDETQVYVVTHN 
LTDPSWYAPHLP 
NIDSKYYEATTQ 
PPLWPPYIGTHS 
EYRSGEYYKDVS 
VYAKGTYAATAT 
YVMTCSYTVNDI 
LPAYPLYWWMLP 
